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Editorial Correspondence. 





{HE WILLANS CENTRAL VALVE ENGINE. 
American readers of English technical 
journals have seen a good deal during the 
past few years relating to the remarkable 
economic performance of the Willans cen- 
tral valve steam engine. There 
are several of these engines here, 
some built by the English firm 
of Willans & Robinson, and 
others by the M. C. Bullock Mfg. 
Co., of Chicago, who are sole 
agents and manufacturers of this 
engine in the United States. All 
these engines here are much ad- 
mired for their smooth, quiet 
running at high speed. The en- 
graving on this page shows one 
of them coupled direct to a dy- 
namo in Electricity Building, a 
service for which they are ex- 
tensively employed in Europe, 
the small space which is occupied 
fora given power being one of 
the considerations which favors 
their employment in this service. 
On page 2 is a vertical section of 
the engine with some of the de- 
tails shown in separate views. 

As will be seen, it is a double, 
vertical, single-acting engine, 
and it possesses peculiarities of 
construction, some of which will 
be referred to. These engines 
are built either simple, com- 
pound, or triple expansion, and 
are operated either condensing 
or non-condensing. 

In a general way it may be 
said that in engines of this type 
—single-acting vertical—the in- 
tention is to keep the thrust 
always in one—a downward— 
direction. If this is perfectly 
accomplished there will be no 
knocking due to lost motion be- 
cause the bearing is never 
changed from one side to the 
other—from the upper to the 
lower side. The effort to accom- 
plish this is usually by compres- 
sion in the steam cylinders, 
which for reasons easily compre- 
hended is not always desirable, 
nor even successful in the in 
of high-speed engines. 
In the Willans engine this end is 
accomplished by quite different 
having no connection 
Whatever with the steam cylin- 
‘rs, hence the steam distribu- 
tion may be such as is’ found 
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means, 





be observed the upper brasses are wider than 
the lower ones. These last named brasses 
are subject to no wear, hence there is no 
occasion for extended surface, enough for 
safety in an emergency, or in stopping and 
starting, being all that is required. The 
upper ends of the connecting rods are jour- 
naled in a guide piston which serves as a 
crosshead, and at the same time serves 
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occasional introduction of oil into the crank 
case, and is usually placed in front instead 
of at the side, as represented. A glass 
gauge, shown in the engraving on this page 
indicates the height of the lubricant in the 
crank chamber. 

The governor—in this case a throttling 
governor, although not necessarily so—is 
shown at the right in the sectional view, its 
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through a hanging pipe down into the body 
of the separator. From the lower end of 
this hanging pipe the steam turns upward 
to the outlet, near the top of the separator 
cylinder. The water, by its superior grav- 
ity, continues on to the bottom of the 
separator, which is fitted with a glass gauge 
by which to note the height of the accumu- 
lated water, and also with a drain cock, 
which in operation is left just 
sufticiently open to prevent the 
rise of water to more than an 
inch or so in the glass. The 
plan of making a good separator 
a constituent part of the engine 
is one in every way to be com- 
mended ; if done in the instance 
of every steam engine it would, 
beyond doubt, prevent a good 
many breakdowns. 

Passing now to the steam dis- 
tribution, the arrangement is 
peculiar, in that the piston valves 
are located in the hollow piston 
rod #, which rod, of course, 
moves with the main pistons, the 
interior surface of the rod thus 
becoming a movable valve seat. 
This makes it necessary to give 
the valves a motion coincident 
with the main pistons, except as 
this motion is varied so as to 
make the relative position of 
valves and seat practically the 
same as if the valve seat was 
stationary, and the valve moved 
by an eccentric on the main 
shaft, in the ordinary manner, 
which is accomplished by locat- 
ing the eccentric on the crank- 
pin, the eccentric being in fact 
forged solid with this pin. This 
calls for the employment of two 
connecting rods, as_ previously 
mentioned. 

For convenience of identifica- 
tion, the piston valves that will 
necessarily be referred to in trac- 
ing the steam distribution are 
designated V, V,, and the ports 
concerned P, P,. For 
reasons the valve V is termed a 


obvious 


separation valve and V, a distri- 
bution valve. Referring to the 
left-hand engine, the pistons are 
supposed to be on the 
stroke, having completed about 
one-quarter of it. Steam from the 
steam chest is entering the hollow 
piston rod (so marked in right- 
hand engine) through ports P 
(below valve V,) and passing to 
the top of the high-pressure pis- 
ton through ports P,, its course 
being indicated by the arrows, 


down- 








most desirable, so far as com- 
pression is concerned. In fact, 
very moderate compression is employed in 
the steam cylinders. The means by which the 
end referred to is brought about will be 
ex plained later, 
teferring now to the sectional view (page 
* the operation of this engine may be 
Studied and its construction clearly seen. 
sinning first with the connecting rods, 
vill be noticed that there are two for 
h line of cylinders, the reason for which 
‘| appear presently. A side view of one 
these rods is shown in Fig. 1. As will 
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another and a very important purpose. 

The lower ends of the connecting rods dip, 
at each revolution, into the lubricating 
material in the crank chamber, which is 
made tight by means clearly indicated. 
This oils not only the parts so dipping, but 
splashes the lubricant—oil and water—over 
the main bearings and the parta above, keep- 
ing them thoroughly lubricated. This is, 
however, a plan of construction common to 
other engines. The funnel shown at the 
left in the vertical section is used for the 





connection with the governor valve as well 
as its construction being clearly indicated. 
Through this valve steam passes to the 
steam chests in the usual manner. 

Before, however, the steam reaches the 
governor valve, it passes through a separa 
tor, shown at one corner of the bed-plate in 
the perspective engraving. This separator, 
which is made as much a part of the engine 
as any other detail, consists of a deep verti- 
cal cylinder, into which the steam from the 
boiler enters at the top, being conducted 





At about three-quarters stroke 

the valve V, will have been 

moved by the eccentric so as to cover ports 
P,. This would be the point of cut off 
were it not for the fact that, moving down 
with the main pistons, ports P have pre- 
vious to this entered the gland below them, 
thereby closing all communication between 
the steam chest and cylinder. The point 
in the stroke ut which this will occur— 
the point of cut-off—is determined by the 
thickness of the distance piece D, in the bot- 
tom of the packing box, below the metal 
packing rings. This distance piece may be 
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of a thickness to bring about cut-off earlier 
or later in the stroke as may be advisable 
from a consideration of the steam pressure, 
load, etc. 

When the pistons are near the bottom of 
the stroke the valve V, will have begun 
again to uncover ports ?, from below, per 
mitting the steam to pass from the upper to 
the under side of the piston, that is permitting 
exhaust to take place into what is the re- 
ceiver. 

So far the distribution of steam with ref- 
erence to the high-pressure cylinder only 
has been considered. The distribution with 
reference to the low-pressure cylinder is 
similar in all respects, except that, of course, 
the steam is taken from the receiver and 
exhausted into the atmosphere or the con- 
denser. 

It will be observed that the top surfaces 
of the main pistons are beveled—dishing— 
being the lowest next the hollow piston rod, 
and that the ports extend to the lowest part 
of the face of the pistons. These ports are, 
of course, uncovered during all the exhaust 
stroke—the upward stroke—and the water 
in the cylinder is swept down and out—its 
natural course—during the entire period of 
exhaust. In fact any accumulation of water 
is on the upper surface of the pistons and 
in immediate proximity to the ports when 
opening them for exhaust first begins—just 
before the beginning of the up-stroke—and 
is instantly carried out of the cylinder by 
the action of gravity and the out-rushing 
steam instead of being carried to the top of 
the cylinder, abstracting heat all the time 
from the cylinder walls for its re-evapora- 
tion, which is, as is well-known, a fruitful 
source of loss in the cylinders of steam 
engines. 

This is a matter that does not always re- 
ceive the consideration due it, it being more 
common to look upon this loss as inevitable, 
which to some extent it undoubtedly is, 
than to take means for modifying it. I be- 
lieve the means taken to that end in the 
construction of this engine is a very impor- 
tant factor in its economical performance. I 
mean not only the provision for instantly 
freeing the cylinder of accumulated water 
but the almost as instant sweeping as it 
were the cylinder walls and the upper sur- 
face of the piston of accumulating water, by 
the out-rushing steam. This, while it will 
not entirely prevent re evaporation, will, 
it seems reasonably certain, very materially 
reduce it. 

Going back to the means for providing 
sufficient cushion on the up-stroke of the 
pistons, the double purpose served by the 
guide piston is seen. Its operation will be 
readily comprehended. Moving up with 
the main piston it compresses the air in the 
guide cylinder (, the pressure increasing as 
the space above the piston is diminished, 
thereby providing a perfect cushion for the 
main pistons in their up-stroke, keeping the 
pressure always down on the trans- 
mitting parts as before alluded to 
and permitting the passing of the 
center without jar or shock, This 
is accomplished without the addition 
of extra parts, the guide piston and 
cylinder operating as an air piston 
and cylinder. 

The guide piston, in its capacity 
of an air piston, absorbs power dur- 
ing the up-stroke, but the power 
thus absorbed is returned during 
the down-stroke by the expansion 
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inspection of the vertical section will show 
that the pressure is kept always down on 
the eccentric and eccentric rod pin by the 
constant steam chest pressure on the upper 
piston valve. 

The air cock shown at the upper end of 
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rated seat, and from the excess of pressure, 
ordinarily, on their upper surfaces require 
no spring. The funnel, of which mention 
has been made, also insures atmospheric 
pressure in the crank chamber, so that com- 
pression in the guide cylinders shall always 
be from the atmosphere. 

Other details of construction are made so 
plain by the engravings as to require no 
further reference. When the cutoff is 
made automatic, or adjustable by hand, 
there is some modification of details. 





Schneider & Co., of Creusot, France, ex- 
hibited at Paris a Corliss engine which re- 
ceived much favorable comment for its good 
design. Here they have a center-crank en- 
gine of 150 horse-power with a shaft gover- 
nor. There are two admission valves of 
the piston type, situated top of the cylin- 
der and worked from rock arms between 
them. These arms are bent to conform to 
the circle of the cylinder. The exhaust 
valves are, apparently, of the Corliss pat- 
tern underneath the cylinder. This engine is 
particularly noticeable for its neat appearance 
and excellent workmanship as well as for its 
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of the compressed air. It is gener- 
ally believed that there is consider- 
able loss of heat in an air cylinder 
working in this way. How insigni- 
ficant this really is may be seen 
from an inspection of the diagram, 
Fig. 2, which is the reproduction 
of an indicator diagram taken from 
the air cylinder of one of these en- 
gines direct coupled to a General 
Electric Company’s multipolar generator in 
Electricity Building. The pencil, it will be 
observed, made practically one line during 
compression and expansion. 

A detached view of the valves and eccen- 
tric is shown in Fig. 8, G being the valve 
guide piston, and # a guide ring. An 
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the guide or air cylinder is for convenience 
in turning the engine over by hand, and for 
use when starting the engine. The relief 
valves in the pistons are for the purpose of 
relieving the cylinders from undue pressure 
from water, or from any other cause. They 
are plain metallic disks covering a perfo- 
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VERTICAL SECTION OF THE WILLANS ENGINE, 


strength, the bed which is of the flat. bot- 
tomed kind which are used so extensively 
in various modifications having nearly two 
inches of metal at the thinnest sections. The 
castings are so smooth and perfect in out- 
line that one American steam engineer sug: 
gests that they have been filed and ground 








OcToBER 26, 1893 





smooth before being painted. It has on 
one end of the shaft a band fly- wheel, an.) 
on the other a barring wheel of about 
same diameter and weight, in which 
governor is encased. The cylinder a 
steam valves are oiled through the ope) 
tion of an oil pump driven from an exté 
sion through its cover-plate of one of t 
stems of an exhaust valve. <A central 

cup at the cylinder distributes oil to t 
joints of the valve motion through numer 

small brass pipes. 

This engine in general design would 
meet the approval of a good many Am: 
can engineers. The metal in the bed is, ! 
one thing, not distributed for the great: 
strength, still it can hardly be denied ti 
it is strong enough, the argument bei 
really that less metal differently dist 
uted would have made a bed equally 
strong. In any event the engine is a han 
some one and the workmanship fine. 





The Lane & Bodley Co., of Cincinna 
O., have three Corliss engines in service 
the power plant. One of them is a cr 
compound of 350 horse-power. The cyli 
ders are 16 and 81inches diameter, and t! 
stroke of pistons is 42 inches, revolutio: 
75. The bed is a box girder. 

Another, a tandem compound, has cy] 
ders 16 and 29 inches diameter, stroke 
inches, and runs at 80 revolutions, bei: 
also rated at 350 horse-power. The bed 
this engine is of the usual girder form ani 
isa fine example of that type, massive ani 
handsomely proportioned. 

The third engine is a 200 horse-powe: 
simple non-condensing, 18 inches by 42 
inches, making 80 revolutions. The bed is 
a compromise between the other two, hay 
ing two strengthening ribs but open at the 
back. 

Two of these engines have their pillow 
blocks cast in one piece with the frame 
which, I believe, is the later practice of the 
company. Two of them have bored guides 
and one flat guides. The two compounds 
use a single condensing apparatus of the 
Davidson make. 

In large engines is one by Fraser & Cha! 
mers, of Chicago. This engine is fairly com 
parable in size with the largest Buckey: 
engine here, illustrated in our issue of June 
22d. It is of the Corliss type, triple-ex pan 
sion, with high-pressure cylinder 20 inches 
diameter, intermediate 34 inches, and two 
34-inch low-pressure cylinders, the strok 
being 60 inches and the speed 644 revolu 
tions. The fly-wheel is 28 feet diameter and 
weighs about 50 tons. The bearings of tlie 
main shaft are 14 inches diameter, the shaft 
being enlarged to 18 inches at the center 
The governing is on the high-pressure 
cylinder alone except in case of sudden 
fluctuations in load, when the cut-off 
the low-pressure cylinders is varied for 
moment. The connection from the 
governor for this purpose is throu 
an oil dash-pot, which, when t 
change of position of the govern: 
is slow, permits the oil to pass | 
the piston without shifting the c 
off gear on any but the high-press 
ure cylinder. When the motion 
the governor is sudden the oil ca 
not escape fast enough for this, 
the oil cylinder is moved, changing 
the cut-off on the low-pressure « 
inders, the oil gradually finding 
way through the by-pass until 
cut-off on the low-pressure cy! 
ders is again practically fixed. 





In a previous issue we illustrate: 
a vertical 1,200 horse-power Gern 
engine. This engine has conti: ied 
to run in a manner to compe) ad 
miration ever since I have been here 
It is a highly finished engine, and 
am informed would be sold for $30,000. A 
builder of engines who is here informs m« 
that is about the price plus the duty of an 
American engine of the same capacity. If 
my informant is correct it would go to show 
that it costs about the same to build steam 


engines in Germany as it does here, as t.be 
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matter of the extra finish on the German en- 
gine is not a great one reckoned in dol- 
lars and cents. 


Che J. H. McEwen Mfg. Co., of Ridgway, 
P:., have a compound engine, 12 and 23-inch 
cylinders, 20-inch stroke, the speed being 
200 revolutions. In our issue of April 7, 
182, we illustrated a McEwen simple en- 
gine very completely; this engine is the en- 
ine we then showed, with some modifica 
jons necessary in compounding. HI. 
SS 
Coin Colleetor. 
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Every one is familiar with the bother of 
picking up a number of small coins from a 
counter; and the rubber mat, the surface 
of which is covered with small projecting 
spurs, is, we believe, the best device known 
here for facilitating the operation. We il- 
lustrate herewith, however, a French inven- 
tion which seems to be a decided improve- 
ment upon the rubber mat. It consists, as 
will be seen, of a small metallic shelf, which 
normally remains ina horizontal position, 
and coins deposited upon it are made to 
slide into either hand by depressing the cor- 
responding end of the table, this being 
done, as indicated, by pressing downwards 
upon the small projecting lever seen at 
either end. Thus but one hand is required, 
which may be either one that happens to be 
disengaged or that is most convenient, and 
the operation is very quickly performed and 
ought to do much to facilitate business dur- 
ing such rushes as often take place at ticket 
office windows, cashiers’ desks, and similar 
places. One of these machines is on exhi- 
bition in Machinery Hall, at Chicago, and it 
is made by E. Chouanard, Engineer, Aux 
Forges de Vulcan, 3 Rue Saint-Denis, Paris, 
France. 
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A New Planer Chuck. 


The engraving accompanying this illus- 
trates a new form of planer chuck made by 
the Fox Machine Company, of Grand 
Rapids, Mich. It will be noticed that things 
are so arranged in this chuck that when the 
work is tightened up init, the tendency is 
to pull the chuck together instead of to 
spring or break it apart as in the ordinary 
construction. In this chuck two bolts pass 
through the body below the bed of the 
chuck and these when drawn up simply 
pull the movable jaw up to the work. 

This construction entirely avoids open- 
ings through the bed of the chuck, which, 
of course, are objectionable aside from the 
fact that they permit dirt and chips to fall 
through. Hollow parallels are furnished 
with the chuck for filling in behind the 
movable jaw as shown. 

The swivel base is graduated in degrees 
and can be set at any angle. Above the 
hexagonal portion of the nuts there is a 
knurled section by which the nuts can be 


turned rapidly by hand. These chucks are 


made in two sizes, with jaws 12” and 18 
long, and opening 7” and 10”, respectively. 
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About Siphons—Il. 


By LErIcEsTER ALLEN. 

The right point of approach to a full un 
derstanding of all the principles governing 
the action of a siphon is obtained by re- 
garding it as a special form of pump. As 
such, it not only has the general limitations 
pertaining to all pumps in transferring 
liquids from one level to another, but also 
limitations peculiar to itself. 

As an illustration that a siphon is a spe- 
cial kind of pump, the apparatus shown in 
Fig. 4 has been used. In this apparatus, 
A is a tank from which water is to be 
transferred to a receiving tank B. Cisa 
tube provided with a removable screw-cap 
at JY, and a cock at A. F'isa bent tube 
extending down into the liquid in the tank 
A, and connected with @ at G. Hand H 


are hollow, detached, removable and inter- 
Changeable gravity pistons, fitted to work 
smoothly, yet tightly, in the bore of the 
tul 


(’, and weighted by a quantity of lead 
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shot, or of mercury, contained in their in- 
teriors. J is a wooden bar, or support, 
which, when in the position shown, pre- 
vents the bottom piston from dropping out 
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of the tube (C, while, at the same time, it 
leaves space for outflow of liquid from this 
tube. 

When the apparatus is placed and held by 
suitable attachments in relation with the sup 
ply and receiving tanks A and B, as shown, 





A NEw 


the cap D is removed, and the cock A’ is turned 
so as to make a free passage from A through 
the tube /' into the tube (. The piston // 
is then placed in the upper part of the tube C 
and permitted to drop down and rest upon 
the bar J. Next, the piston // is placed in 





Fig. 4 








adroitly replaced in such manner as to in- 
tercept the gravity piston /7 when it in turn 
falls to the bottom of the tube (. After the 
first piston has fallen, the pistons will fall 
successively when operated, as hereafter de- 
scribed, and they will slide down the tube 
easily and smoothly, because their descent 
at first, forming a partial vacuum between 
C and the level of the liquid in A, this 
vacuum extending down into (as the piston 
descends, the falling motion of the piston 
will be partly opposed by external atmos- 
pheric pressure, and after the apparatus has 
become fully operative, the same resistance 
to falling will result. 

The atmosphere presses equally on every 
square inch of the liquid in the tank A, and 
every square inch of the area of cross section 
of the bore in the tube C. By a law of fluid 
pressure, this pressure is distributed equally 
in all directions, and when the second grav- 
ity piston begins to fall, there will be a 
total upward pressure at the bottom of the 
tube /’equal to the difference between the 
full atmospheric pressure upon the liquid in 
A and the weight of the piston, since the 
weight of the piston acts against the at- 
mospheric pressure in C. But as the piston 
in ( descends, the pressure on the surface 
of the liquid in A forces up some of the 
water into the bore of F#, and the weight of 
the column increases as it rises. But if the 
point G, where # connects with C, be at a 
height somewhat less than that of a column 
which will just balance the weight of the 
piston, some of the liquid, when it rises to 
(7, will pass over into (, and falling down 
will rest on the top of the piston supported 
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on / in the bottom of the tube (. The cock 
A’ being now turned so as to cut off com- 
munication between the bore of / and that 
of (, the screw cap J) may be again re- 
moved, and the piston that previously 
dropped out of the bottom of C’ may be 
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the tube ( at the top, and allowed to rest 
supported on the cushion of air thus in- 
closed in C between the two pistons. Next, 
the cap D is screwed upon C. The bar / is 
then slipped out, permitting the piston // 
to drop into the tank #, or into the hand of 
the experimenter, while the wooden bar / is 


placed a second time in the upper part of C, 
by taking out the plug #7 so that an equal 
bulk of air or water may flow out. 

At this stage there will be in (, first, the 
piston in the bottom, resting on /, second, 
a body of water resting upon the top of 
the lower piston; third, some air above the 
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water, and lastly, the upper piston that has 
just been put in at the top, and now rests 
on an air cushion. The screw cap being 
again put on the top of (, the plug 4 
screwed in, the turned to open a 
passage between /’ and (Cand the bottom 
piston being taken out, the upper piston 
will fall; there will now be a discharge of 
water into the tank B; and, thereafter, by 
repeatedly manipulating the apparatus in 
the manner described, all the water in A 
down to the bottom of the tube # may be 
transferred to B. 


cock 


But if the tube C extend down some dis 
tance below the level of the liquid in A, 
and if we suppose that, after the air has been 
expelled from the interior of ( and F, the 
pistons // and // are successively allowed 
to drop out without replacing them in the 
tube, the water will still continue to flow, 
not intermittently, as when manipulating 
the pistons, but (under certain limitations 
yet to be pointed out) constantly, as long as 
water is supplied to A in quantity sufficient 
to maintain the level of the liquid higher 
than the lower end of /. 

Thus, starting with a piston pump, we 
transform it into a siphon, or a pump in 
which the gravity pistons // and //’ are 
replaced by successively and continuously 
formed liquid gravity pistons, these pistons 
being generated from the liquid itself, and 
continuously discharged from the tube 
C". The only difference between the two 
operations (quite unimportant) is that the 
siphon, while it continually forms new pis- 
tons, replace its 
discharging them, 


does not pistons after 

The earliest intimation that there 
might be some limitations to the 
operation of a siphon, other than 
the mere height of the column in 
the shorter leg, which I have found 
in books readily accessible to me, is 
in a treatise on ‘‘ Analytical Me- 
chanics,” by W. H. C. Bartlett, 
LL. D., Professor of Natural and 
Experimental Philosophy in the U. 
S. Military Academy at West Point, 
published by Barnes & Burr, New 
York, in 1865. 

In treating of the siphon, the 
author gives some algebraic formu 
lie that will be usefulin the further 
consideration of the subject, the 
description of the instrument, and 
the mathematical discussion being 
far more complete than is found in 
many Other text books. The illus- 
tration of the siphon accompanying 
the text quoted below from 
excellent work, is reproduced in Fig. 5. 

‘“The siphon is a bent tube of unequal 
branches, open at both ends, and is used to 
convey 2 liquid from 
level, over an 


this 


«a higher to a lower 
intermediate point higher 
than either. Its parallel branches being in 
a vertical plane, and plunged into two 
liquids whose upper surfaces are at 1 M 
and 1’ M’, the tluid will stand at the same 
level both within and without each branch 
of the tube when a vent or small opening is 
made at O. If the air be withdrawn from 
the siphon through this vent, the water will 
rise in the branches by the atmospheric 
pressure without, and when the two col- 
umns unite and the vent is closed, the 
liquid will flow from the reservoir A to A 
as long as the level 1’ W’ is below 1 M, 
and the end of the shorter branch of the 
siphon is below the surface of the liquid in 
the reservoir A. 

“The atmospheric upon the 
surfaces , M and LL M' tend to force the 
liquid up the two branches of the tube. 
When the siphon is filled with the liquid, 
each of these pressures is counteracted in 
part by the pressure of the fluid column in 
the branch of the siphon that dips into the 
fluid upon which the pressure is exerted, 
The atmospheric pressures are very nearly 
the same for a difference of level of several 
feet, by reason of the slight density of air. 
The pressures of the suspended columns of 
water will, for the same difference of level, 
differ considerably, in consequence of the 
greater density of the liquid. 


pressures 


The atmos- 


pheric pressure opposed to the weight of 
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the longer column will therefore be more 
counteracted than that opposed to the 
weight of the shorter, thus leaving an ex- 
pressure at the end of the shorter 
branch which will produce the motion. 
Thus, denote by A the intensity of the 
atmospheric pressure upon a surface « 
equal to that of a cross section of the tube ; 
by A the difference of level between the 
surface 1. WV and the bend 0; by /’ the 
difference of level between the same point 
O and the level L' M’; by DPD the den- 
sity of the liquid; and by g the force of 
gravity; then will the pressure, which tends 
to force the fluid up the branch which dips 
below LM, be 
A—ahDg; 
and that which tends to force the fluid up the 
branch immersed in the other reservoir, be 
A—ah Dg; 

and substracting the first from -the second, 
we find 


cess of 


aDg(h —h), 
for the intensity of the force which urges 
the fluid within the siphon, from the upper 
to the lower reservoir.” 

“Denote by / the length of the siphon from 
one level to the other. This will be the 
distance over which the above force will be 
instantly transmitted, and the quantity of 
its work will be measured by 

aDg(h —h)jl 


The mass moved will be the fluid in the 
siphon, which is measured by « / )); and 
if we denote the velocity by V, we shall 
have, for the living force of the moving 
mass 

rT i! Pag 8 
whence, 

' a Di V2 

aDgth h) t= ‘ 

and 


V= af 2g(r'—h), 

from which it appears that the velocity with 
which the liquid will flow through the siphon 
78 equal to the square root of twice the force of 
gravity, into the difference of le vel of the fluid 
in the two reservoirs. When the fluid in the 
reservoirs comes to the same level, the flow 
will cease, since, in that case, /’ — h = 0.” 

In all this no possible disability is di- 
rectly stated, and the only hint at such a 
possibility (of which there are several) is 
found in the illustration, Fig. 5, and in the 
statement that both ends of the siphon 
should be placed below the surface of the 
liquid. The significance of this restriction 
will be pointed out in my next article. 
a 
dias Generator. 








Bradley 

The accompanying illustration is of a gas 
generator and burner, which in use has 
proven itself very 
efficient and re- 
liable. It is 
claimed for this 
device that the 
“fixing chamb- 
er,” being heated | 
to redness at all 
times when in 
operation, so 
thoroughly 
bines the carbon 
of the oil with the 
decomposed _ele- 
ments of thesteam 
as to make a fixed 
and practically 
perfect gas. 

A relatively 
small volume of  \e> | " 
steam is used, and 
this, together with — | 
the fact that the 
issuing gas is 
divided into a 
number of small 
jets, not only does 
away entirely 
with all noise, but 
insures the most 
perfect combustion. ‘This is shown in cases 
where the inside of furnaces fitted with 
these burners can be seen, and where there 
is absolutely no appearance of flame within 
they seem simply to be filled with a 
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gas which manifests itself only by its heat- 
ing effect. 

In connection with a retort, these genera- 
tors are being used successfully for generat- 
ing from oil a gas to be subsequently con 
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works of the Consett Iron Company, Dur- 
ham. They measure 60 feet 2 inches in 
length, 50 inches in width, and } 3 inch in 
thickness. They are for use in the con- 
struction of some large cattle ships which 
are being built at West Hartle- 
pool for a firm in the United 
States.— The Engineer (London). 
——_+ae—_—_— 
Molding an Engine Standard 
and Cylinder—I. 


By JosErH HORNER. 


In the actual molding of the 
cylinder and standard, the pattern 
and core box work of which I re- 
cently described, there is less to 
be noted than in the work of the 
cores and their connections. 

In reference first to the actual 
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BRADLEY GAs GENERATOR. 


sumed elsewhere, the plant for this work 
consisting simply of a generator outside the 
retort by which the latter is heated, and one 
inside by which the gas is formed. This 
vas, passed through cold water on its way to 
the holder, shows by the presence of lamp 
black when the heat of the 





molding. It is done like nearly 
all cylinder work is done—in dried 
sand. There are two half flasks, 
top and bottom, precisely alike in 
outline. One-half the pattern is laid upon 
a bottom board, and the drag flask laid over 
itand rammed. Fig. 1 illustrates this first 
stage of the molding. In this figure, A is 
the main body of the pattern, B is the half 
flask or drag, and (is the bottom board. 


ee 





retort is too high, or by the 
presence of oil when it is too 
low, and by adjusting the 
valves the required conditions, 
including steam pressure, can 
be secured and maintained in- 
definitely. Thus in gas mak- 
ing relatively little attention is 
required, and the process is a 
very economical one, 

In glass factories and other 
industries where high and uni- 
form heat is desired, it is used 
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with excellent results. 

These generators are made 
by the inventor, Mr. H. A. 
Bradley, 20 Nassau street, New 
York. 

——_—_eqp>e—___——_ 


The Armstrong Tool Holder 





for Light Work. 

The Armstrong Bros. Tool 
Company, of 78 Edgewood 
avenue, Chicago, is now put- 
ting up sets of the Armstrong tools with 
holder consisting of a $x} holder, wrench, 
and nine cutters in a hard-wood case, so 
arranged as to be convenient, and prevent 
For use in small lathes especially, this 
more 


loss. 
outfit is recommended, and is much 
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ARMSTRONG TOOL HOLDER. 

The latter is made with open joints and 

battens, according to the usual practice. 
The principal parts of the pattern, re- 

garded not from the point of view of con- 

structional details, which have been ex- 

plained in the articles just now referred to, 
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Fig. 4 


MOLDING AN ENGINE STANDARD AND CYLINDER. 


economical than to use the ordinary forged 


tools. 
ae 


Some of the largest steel plates ever made 


in England have been turned out at the 





but from the point of view of the molder, 
are as follows: A is the standard; JB’ the 
steam jacket encircling the cylinder body ; 
C’ the print for the cylinder bore; D the 
print for the steam chest; # the print and 
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facing for the steam inlet ; F the print an 
facing for the exhaust; G@ the flat print fi 
the main core of the standard A; H th 
print at the bottom of the standard; J/ tl 
print for coring out between the cran} 
shaft bearing and the main body core whic! 
rests on G ; A the print for the bearing i: 
self; Z the body of the bearing; M M lu; 
for hold-down bolts. At NW N, those po: 
tions of the ingates which go into the dra 
are shown stood upright, and the positio: 
which the runners will occupy when t 

ramming up has proceeded far enough 

shown at 0 0. The metal is therefore r 

into the bosses M M alongside the print / 

The drag B is rammed, and then with t! 
bottom board C collared to it, is turn: 
over. The flanges cast on the sides of t} 
flask are for the purpose of facilitating tl 
turning over, the molder grasping them 
the hands while the flask is slung in ti. 
swivels. The bottom board is then take: 
away, the joint face strewn with partiny 
sand, and the cope put on. Fig. 2 illus 
trates the drag B with the pattern ramme:! 
up and turned over, ready to receive tlic 
top half of the flask or cope. This when 
placed on is well lifted from the bars and 
rammed. Two runners are rammed in and 
two ingates, the runners going, as previous 
noted, into the two lowermost bosses VW \/ 
where the metal will not beat against th 
main core. The runners and ingates pas 
alongside the large print //, and a_ portion 
of the ingates and the entire runners ar 
rammed in the drag, and the upper portion 
of the ingates in the cope. These will be 
seen entire in the figures illustrating tl. 
next paper. Sundry pins are rammed up 
also in the cope for risers, viz., over the 
positions which will be occupied by the 
jacket core, the top bearing for the crank 
shaft, and the two lugs MM which come in 
the cope. These also will be illustrated in 
the next paper. 

The mold being made in dry sand, while 
it is drying we will attend to the cores, 
which involve a much greater quantity 
work than the mold itself. 

The main core is made in two halves out 
of the half box illustrated in a previous 
article. The halves are cemented together. 
Each is built upon a grid. Fig. 3 shows 
the grid p placed in the core box in readi 
ness for ramming a half core. It is of cast 
iron, the bars comprising it being of square 
section. Irons « are cast in it, standing out 
about aninch on one side—the side which 
faces towards the joint face of the half core 
—and several inches on the other—the side 
which faces towards the interior of the box, 
the lengths of these varying with the vary 
ing depths and sections of the core box. 
Small rods / are 
attached = with 
binding wire at 
the small end to 
support the nar 





F row neck of the 

“ core. Holes ¢ are 

cast for lifting 
eyes. 

There is, how 

ever, a slight 


difference in the 
grids for the two 


i halves of the 
ki cores, provision 
\ having to be made 
| for lifting the 
cores by means 
eyes, the stems 
which have to ! 
screwed into 

of the grids 





core is placed in 
the mold; th 
grid has nuts « 
into it to 
the screwed en 


recei 


& o& —_> 


lower one—as (lie 


of the stems. But 


the stems have 
pass freely through the upper 
clearing holes are therefore cast 
that for the purpose, the metal being boss 


throug 


up round the holes. 
The ramming of the two half cores is 


grid, and 
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most identical with that of a mold. Since 
the core is of considerable depth at and near 
the base, lifters e are hung from the grid 
down into the box in those localities to’ assist 
in supporting the sand thereabouts. Also a 
considerable mass of cinders is rammed in 
ind about the central portions of the core 
to form a reservoir to the vents, which are 
formed with the vent wire in all directions. 
Air channels also are cut in the joint face of 
each core, into which the vents pass, and 
vhence the air escapes. Fig. 4 shows the 
oint face with air channels a a, and vents. 

When a half core is rammed, its joint 
face is strickled level with the joint face of 
the box, with a straight-edge. Then a cast- 
iron plate of say 4" thickness is laid upon 
the face and clamped to the box sides. The 
box, plate and core are then turned over 
bodily, the screws taken out from the box 
sides, and the several pieces of which it is 
composed removed singly away from the 
core, leaving it standing upon the plate, 
upon which plate it is put into the stove to 
be dried. 

2 ee an 
LETTERS FROM PRACTICAL MEN. 





Epicyeloidal Teeth For Abnormal 
Bevel Gears, 
Kditor American Machinist: 

The Bilgram spiral bevel gears illustrated 
in your issue of October 12th, are cer- 
tainly of great interest to cut or planed 
vearing experts, as also in still greater de- 
cree the straight bevel right-angled gears of 
three different diameters meshing into one 
and the same mating bevel gear. 

I take the style of tooth to be the involute 
without finding it stated, which form I be- 
lieve can be shown by theory to work cor- 
1ectly for the gears described. We would, 
however, be glad to hear from Mr. Bilgram 
as to his convictions or his experience with 
the epicycloidal form of tooth in bevel gears 
where three different sizes of gears mesh 
with a common mate, whose axis is at right 
angles to those of the three former named 
gears S. W. Rosrnson. 

Ohio State University. 


Machinist : 

Prof. S. W. Robinson calls my attention 
to an omission in my description of the 
theory of the quadruplet of bevel gears 
published in the AMERICAN MACHINIST, 
October 12th. The problem of making bevel 
pinions of different diameters, adapted to 
gear at right angles with the same bevel 
wheel, can be solved only by the use of 
involute teeth, or of closely allied forms. 
If the teeth of the normal pair were of the 
cycloidal form, those of the abnormal 
pinions would assume impossible shapes. 
Hugo BILGRAM. 


Editor American 


An Improved Shaft Turning Device. 
Kditor American Machinist: « 

Perhaps there is no operation that comes 
within the scope of an engine lathe to which 
more attention has been given than that of 
turning shafting. One improvement after 
another has been added to shafting lathes, 
until the actual work of turning has be- 
come an inconsiderable quantity, compared 
with the preliminary and after operations of 
centering and straightening. For example, 
a two-inch shaft twenty feet long requires 
but forty minutes from the time the cut is 
started until it reaches the driver at the 
other-end. If the remainder is to be turned, 
an hour or more may be consumed in re- 
versing ends, re centering, turning 
less than a foot in length. If to save this 
time the rough end is cut off, this much of 
the shaft is reduced to scrap, and frequently 
another center must be made in order that 
couplings may be fitted. 

The improvement described betow is the 
invention of Mr. 8. E. Shattuck, of Chat- 
It dispenses with all the 
\dditional labor just mentioned, by enabling 
he operator to continue the cut to the end 
if a shaft without appreciable delay. 

The accompanying illustration shows the 


and 


application of this device. 


By means of sprocket wheels, and the link 
elts A and #P, motion is transmitted from 
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the lathe spindle to the shaft being turned. 
A short countershaft is attached between 
the lathe shears. The sprocket wheel ( is 
placed on the shaft when the turning be- 
gins, and when needed it is put in position 
and made fast by means of set-screws. The 
driver is then removed and the turning con- 
tinues to the end of the shaft. 

The time consumed in making these at- 
tachments will not exceed five minutes. 
The full length of the bar of iron is utilized, 
and better work is done than by the old 
process. QUIRK. 










AN IMPROVED SHAFT TURNING DEVICE. 


An Old Device—Packing Rings. 
Editor American Machinist: 

I notice in your paper of October 12th on 
page 4 an illustration of a blower which 
tends to prove the truth of the old proverb 
that ‘‘there is nothing new under the sun.” 

A fire engine having the same identical 
form of construction in plan and details was 
in use fifty years ago, one of which was in 
use in this town at the village of North Ben- 
nington, and after many years’ use was 
bought by a paper mill firm who used the 
pump for a fire extinguishing apparatus, 
driving it by power. When used as a fire 
engine a crank was applied to each end of 
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sprung to nearly right size by a flexible 
band. 

I have found that method unreliable un- 

less repeated, for the reason that I could 
never “‘leave just enough on the outside for 
the final operation,” but by turning of the 
exterior surface of the ring the tension of 
the different parts of the ring would be 
changed, and when the clamping plates 
were released the ring would assume a new 
form, but by repeating the operation once 
or twice of closing the ring with the band, 
clamping and turning, I could get the ring 
fairly true, so as to press cylinder very near- 
ly equally all around. OLIN Scorr. 
Handy Gear Tooth Rules, 
Machinist : ; 
I notice that Mr. Campbell is at me with 
another ‘‘ handy rule,” and judging from 
the very pretty drawing presented, he has 
given me a hard one to dismount. In fact, 
I will commence by saying that it is the 
best one of the kind that I have seen, 
and that the acquisition is well worth 
this series of discussions. I thought 
likely I could get hold of something by 
stirring up the cast gear men. 

So far as I have studied the subject 
the rule is novel, and we will call it 
Campbell’s rule. The idea of drawing 
the curves from the pitch points is old 
enough, but the variation of carrying 
the face curve down below the pitch 
line and then meeting it with a flank 
curve drawn tangent to it is apparently 
novel, and is the saving feature of the 
method. If we must have a ‘“ handy rule,” 
let us take this rather than the Haswell or 
the Calvert rule. 

Let us examine this rule and see just 
what are its merits and defects. The small 
drawings given in Mr. C.’s article tell but 
little, and I have drawn the two leading 
positions—12 teeth into 12, and 12 teeth 
into a rack—on a larger scale, giving the 
contact at intervals of quarter teeth. The 
other combinations of of teeth 


Editor American 


numbers 


would probably show nothing new. 
Taking 12 teeth 


into 12, the contact at 
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the shaft with the crank handles extended 
so they were about 5 feet long, so that 3 or 
4 men could take hold of each side of each 
crank—12 to 16 men in all. The machine 
was quite eflicient to throw water to heights 
up to 50 to 75 feet by hand, or to greater 
heights by power. 

I also notice on page 7 of same paper Mr. 
Frank Richards description of his method 
of grinding or turning a packing ring to 
circular form after it was cut open, and 


the pitch point A is perfect by construc- 
tion. At B the curves intersect, but not 
enough to be evident. At C the intersec- 
tion is very evident. At J) the curves clear 
each other. Therefore at some intermediate 
point, as #, there must be perfect contact. 
Notice that the ‘‘ line of action” is practi- 
sally a straight line, and the 
therefore practically involutes. 
Taking the 12 teeth into a rack, the con 
tact at the point (, half a pitch from the 


teeth are 
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pitch point, is perfect by construction. At 
D, B or A the contact is nearly perfect; at 
# and J it is good enough; at Gand H it 
is very bad as there isa long intersection, 
while at some point J it must be perfect for 
an instant. The line of action is a curve 
that does not pass the pitch line of the rack, 
and the teeth are therefore of a nondescript 
variety not within the confines of theory, 
for the theoretical line of action of an inter- 
changeable set of gears invariably passes 
through the pitch point, and is alike on 
both sides of the rack pitch line. 

Notice that the line of action in neither 
example touches the under flank or flank 
drawn tangent to the face curve, and there- 
fore the part of Campbell’s rule that re- 
quires this under flank to be drawn from 
the middle of the adjoining tooth is not 
essential. The under flank is never in con- 
tact, and is therefore nothing but a “ fillet ” 
which may be more easily drawn from 
either pitch point of the adjoining tooth. 
Draw it straight for center as for the invo- 
lute tooth, or any other way to get it out of 
the way of the engaging tooth. 

There are two defects of this rule. One 
is the concentration of the action upon a 
small portion of the curve and the conse- 
quent rapid wear and destruction of that 
part. It is this defect—a very common one 
—that causes the digging out of gear teeth 
near the pitch line. The other defect is the 
intersections at Gand J// of the rack, and at 
( of the pinion combination. 

Whether this rule is preferable to the 
odontograph or not depends on the purpose, 
and somewhat on the laziness of the drafts- 
man. For coarse cast gearing it is good 
enough. Where Mr. Calvert’s teeth, all 
humps and corners, give practical satisfac- 
tion, as claimed by him, this rule is perfect. 
For purposes of drafting teeth that are 
never to be constructed by the drawing it 
is the very thing needed, for it is simple, 
neat, and good enough for that purpose. 
The defects will not show on a drawing of 
teeth of ordinary sizes. For cut gearing 
the intersections prohibit its use. 

For my own use I still prefer the odonto- 
graph, for although it requires more work, 
it gives a better result. For drafting teeth 
I admit that this rule is a good one, but 
should change it by drawing the under 
flank or fillet curve from the further pitch 
point of the adjoining tooth instead of from 
its center. 

I object decidedly to one feature of Mr. 
Campbell’s work—the use of the chordal 
pitch. If there is anything that is well es- 
tablished in the theory of gearing it is that 
the circular pitch of two engaging teeth 
should be the same, and the feature of the 
chordal pitch is that the circular pitches of 
two gears of different numbers of teeth are 
never the same. He says that it is seldom 
if ever mentioned in works on gearing that 
the pitch of a rack should be equal to the 
circular pitch of the gear with which it 
meshes. I do not know of a work that does 
not mention that fact. In fact, it would be 
a botch of a work on gearing that did not 
teach that the pitch should be the same for 
all numbers of teeth. 

Mr. C. asks if the true tooth curve has 
been determined, and by whom. There is 
no such thing as ‘‘the true tooth curve,” 
but ‘‘a true tooth curve” is easily defined. 
The most comprehensive generalization of 
the theory lies in the statement that all gear 
teeth that will engage with a symmetrical 
rack tooth will engage with each other. 
The inventor of the gear tooth is as inde- 
terminable as the inventor of the steam 
engine, for itis built up of many contribu- 
tions. Euler, De La Hire, Camus, Willis, 
Sang and many others have had a hand in 
it, but there is no one man to stand for any 
great part of it. 

Mr. ©, calls for a proof that the center of 
the tooth curve is dependent on the number 
of teeth in the gear, by which I suppose he 
refers to the position of the center of the 
circle that most nearly approximates to the 
true curve. The proof is that theoretically 
true tooth curves are invariably of varying 
curvature, and circles to agree nearly with 
them must be of varying radii. Taking the 
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standard epicycloidal tooth for an example, 
it is found that the rack tooth curve nearly 
coincides with a circle having a radius of 
94 of the pitch, while the flanks of teeth of 
97, 33, 20, and 16 toothed gears require 
circles with radii of 1.00, 1.20, 1.63, and 
2.40 of the pitch. If the radius of the circle 
is dependent only upon the pitch, it is prac- 
tically uniform. This fact is true of all 
teeth, varying in amount according to the 
kind chosen. 

Mr. C. says he has been waiting in hopes 
that possibly some one might explain the 
whole matter to every one’s satisfaction, 
and I think he has still a long time to wait. 
It is impossible to reconcile the advocates 
of the various systems of gear teeth in 
actual use, not to mention the proposed sys- 
tems and the numerous handy rules. Which 
tooth is the best is to a large degree a mat- 
ter of opinion, some preferring the involute, 
some the epicycloidal, while I am of the 
opinion that there is something better than 
either. If a dozen different systems should 
be proposed there would be a dozen systems 
in use, each one the best in the opinion of 
its friends. There does not appear to be 
universal satisfaction in anything human, 
and no sign of an agreement in the matter 
of teeth of gears. GEORGE B. GRANT. 


Pattern for Locomotive Tender Draw 
Casting. 
Editor American Machinist : 

I send a drawing of the above, also pat- 
tern and core-box for same. When the pat- 
ternmaker is requested to make any pattern 
his first thought should be the requirements 
of the molder and coremaker, viz., how the 
former can have the most or all of the cast- 
ing in the drag, thereby saving time in the 
drawing of pattern and securing a good fall 
for the metal without having to ‘build up” 
above the cope for pouring basin, and the 
latter must have the core box made so that 
the ‘‘plate” can be laid on a flat face when 
turning out of box. True in some particu 
lar cases we have to make a core for a seat 
when the core proper has projections, but it 
is very rarely done and should be always 
avoided if possible. 

Fig. 1 shows the top view and Fig. 2 a 
longitudinal section of casting; Figs 3and 4, 
top and edge views of pattern, the core 
print and lug loose as shown; all bolt holes 
leave their own core. Figs. 5 and 6 show 
core-box ; the latter is intended for a sec- 
tional view. It will be noticed that the core 
is made in an inverted position to what the 
pattern is molded, and that it requires more 
pieces. 

The loose part « is intended to hold a core 
print concentric with the draw bolt hole 
to form a seat to receive a short round core, 
Fig. 7, which acts as a support for main 
core and forming hole through bottom of 
casting. The piece > is held in position by 
pins and is required to form the inner face 
of casting as seen at d, Figs. 1, 2 and 8. 
After the core is rammed up these three 
pieces are removed, and then the core can 
be readily turned out. I have not shown 
the method of constructing pattern, but 
would say that in this and in every case 
where it paysto do so it is hollow. By this 
we save material; it is lighter for molding 
and is kept truer. Wm. Newton’ 


Case-hardening Cast-iron, 
Editor American Machinist : 

One of your readers asks advice regarding 
case-hardening of cast-iron. We have had 
good success by using cyanide of potash. 
‘‘Soak” well in moderate fire and dip in cold 
water. Treated this way cast-iron is a good 
substitute for steel in many places. 

E. F. 8. 


Failure of an Eighteen-foot Engine 
Pulley at the Third Avenue Street 
Railway Power House, Brooklyn, 

Editor American Machinist : 

The failure of an engine pulley on the 
evening of October 11th wrecked a section 
of the brick power house, destroyed one 
large Westinghouse generator, wrecked the 
tandem compound engine to which the burst 
pulley was attached, and damaged a similar 
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engine alongside the one which was wrecked. 
Portions of the wheel also wrecked two 
houses several hundred feet from the engine 
house. 

The precise cause of the accident has not 
yet been made public, if indeed it is known, 
but the points given herewith will be of 
interest to your readers. 

Just before the accident, there was a 
‘‘heavy ground” on one of the lines, and 
that means that a great rush of current 
would take place, escaping through the 
‘‘ground,” and that each generator would 
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instead of from the engine. But all the 
breaks and fractures show that the generator 
was broken by being forced from the en- 
gine, precisely as would occur under the 
hammering of several tons of old iron strik- 
ing with a velocity of about 56 feet per 
second. 

The position of the crank-shaft is also 
peculiar. It was raised vertically upwards 
at the time of breaking, and lifted out of 
the outboard bearing, breaking one end of 
the cap and one of the cap bolts. The 
crank end was also lifted up out of its bear- 
ing, but the outer side of 
bearing was broken off of 
frame The shaft was hurled 
upward with such force that 
the pistons both struck 
against their respective heads 
at crank end of cylinders, 
stretching the cylinder bolts, 
and shearing the crosshead 
pin and key, consisting of a 
| section of steel aggregating 
| 1x34 inches. This was cut 
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be taxed to its utmost to maintain the re- 
quired voltage during the continuance of 
the ‘‘ ground.” 

Indeed, it was stated by an employe, an 
electrician, that three generators were run- 
ning at the time, and the switches of two 
generators ‘‘ blew out” just before the acci- 
dent. This, in plain English, means that 
the current in the live wires became so great 
that the automatic switches of two of the 
generators were operated by the too heavy 
current, and opened the circuits, thus put- 
ting two of the three generators out of use. 

But one generator (the wrecked one) was 
left in use by the above occurrence, and it 
is supposed that the load 
thus thrown upon it was 
too great for the gener- — 
ator to carry. Had the | 
automatic cut-out acted 
promptly, a different 
story might have been 
told, but it is stated by 
employes who were pres- 
ent at the time of the 
accident, that the heavy 
current burned out the 
armature of the remain- 
ing generator ; also, that 
it burned out the field 
magnets. 

It is further stated 
that at this time the en- nm 
gineer started towards 
the throttle to shut down 
the engine, but before 





clean in double shear. 

The crosshead then passed 
half way out of the guides, 
and turned upwards. Just 
then the return stroke of the 
crank occurred, and the cross- 
head was brought against the 
sharp end of the upper guide 
with such force that a triang- 
ular hole three inches long 
and over one half inch deep 
(and several inches wide) was 
sheared out of the crosshead gib by the end 
of guide. This shows the tremendous 
power at the time of the accident. 

The shaft was thrown out of its bearings 
as follows: Standing in line with the shaft 
and facing the crank, the crank end of 
shaft was thrown to left, the outboard end 
of shaft to right of its running position. 

The jaws of out-board bearing being 
uninjured, and the shaft lifted upward, out 
of its bearing, shows that the first or initial 
rupture of the engine pulley must have 
occurred at the junction of the arms with 
the hub. There are two pieces in the hub, 
ten arms and ten :1im segments, all cast 
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he could reach the valve, 
the generator pulley went 
to pieces, first, and the 
engine pulley immedi- 
ately followed. 

This may be the truth, 
but from a study of the 
wreckage a few hours 
after the accident, and 
before it had been touch- 
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Fig. 2 





ed, it looks as if the 
large pulley gave. way 
first, and that bombard- 
ment by the pieces of rim and arms had 
caused the damage to the wrecked dynamo, 
smashing its pulley, ete. This supposition 
is borne out by the marks where flying iron 
had struck armature and fields, breaking 
the winding, and cracking the frame of the 
machine in several places. 

Had the generator pulley failed first, and 
entanglement of the belt on the broken 
pulley arms caused the failure of the en- 
gine pulley, the generator frame casting 
would have been broken by a pull towards, 
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separate and bolted together. It leaves the 
arms about 7 feet long (18-foot wheel). 

From present appearance (at the time 
mentioned) it appears that the initial rupture 
was through the arms close to the hub, or 
through the bolt holes which fastened arms 
to hub. In fact, it looks as if all the arms 
twisted off at the hub, and some of them at 
rim also, the pull of belt then drew the 
wheel towards the dynamo, and caused the 
rim to approach the shaft so that the latter 
passed in among the arms on side of wheel 
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which was running in an upward direction. 

The momentum of the wheel rim caused 
the fragments of the spokes remaining at- 
tached to it to lift the shaft out of its 
bearings. The rim running loose, without 
support from its arms, was thrown against 
a brick floor extending from near face of 
engine pulley to the dynamo. 

This floor was built of flat brick arches 
between parallel iron I-beams, and 15 or 18 
feet by 10 feet was torn by the wheel re 
volving against it, before, and by the flying 
fragments during the collapse of the rim. 

According to statements made by em 
ployes, that the generator pulley gave way 
first, and under a heavy load, the engine 
pulley must have failed under the sudden 
release from its heavy load, the jerk or 
“kick” to which the pulley arms were sub 
jected being too much for their strength. 

Appearance of the generator indicates that 
it was injured by flying iron, rather than by 
burning out. Consequently the generator 
pulley was demolished after, and by th 
failure of the engine pulley. 

There are two theories that may be sup 
ported by circumstances as far as I have 
seen them. 

1st. The generator was overloaded, burned 
out, and the sudden removal of load caused 
its own pulley to go to pieces, bringing in 
the train of this minor accident the others 
already described, much like the old story 
of ‘‘The House that Jack Built.” 

2d. The sudden and heavy increase of load 
when cut outs Nos. 3 and 4 ‘blew out,” 
caused so severe a strain that the arms of 
engine pulley twisted out like the spokes in 
an overloaded cart wheel. 

It may be in order to state that at the 
point where most of the arms broke off, a 
few inches outside the hub, they were oval 
in section, 144 inches wide, 5 inches thick, 
and cored out so the metal was 12 inches 
thick all around. The pulley rim was 
stiffened by four ribs inside, one being at 
either edge of the rim, the others each side 
of center. To these central ribs, the arms 
were attached, a plate being cast across 
from one rib to the other, and the arms 
bolted to the plates. Every one I saw 
broke off clean and sharp at junction of 
plate and ribs. 

The section of building wrecked was 
taken out by the removal by the bombard 
ment of one of the iron trusses. The truss 
was located directly over the engine, and 
the flying iron lifted the entire truss, bent 
it so as to shorten it considerably, then 
it fell back into the building, the wall under 
it at one end having been entirely demo! 
ished. The falling in of the roof truss 
brought with it two sections of the roof. 
The truss in its fall came down on a com 
panion to the wrecked engine, damaging 
that also to some extent. 

JAMES F. Hoparr. 
About Milling, 

Editor American Machinist : 

The direction that a milling cutter should 
run in relation to the feed is receiving more 
attention just now than ever before. As it 
has been, it has been considered sufficient 
reason for running the cutter against the 
feed, just to keep the ‘‘ backlash” out of 
the screw, but it looks now as though be 
fore long we shall see plenty of machines 
built with other means of doing away with 
the ‘‘ backlash.” 

I have noticed many times that it took a 
surprising amount of pressure to make an 
axial mill cut, when in comparison with 
lathe or planer tools that would work 
well, the mill seemed to be very sharp. In 
such milling the chip either starts at 
nothing and grows thicker or the reverse, 
depending upon the direction the cutter 
revolves. 

In Fig. 1, if we let the dotted circles 
represent the path of the cutter, it is plain 
that if the cutter should run in the direction 
of the arrow, the chip would start quite 
thick and run out to‘ nothing, or if in 
the other direction the reverse would be th« 
result. Suppose we have a slightly wedge 
shaped piece to plane parallel, as is shown i! 
Fig. 2. If we use a flat nosed tool and start 
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to plane from the thin end, we will find that 
under ordinary conditions the tool will 
‘‘ride” for a short distance, when it will 
take hold all at once, but if we plane from 
the thick end, the tool will take hold right 
away and remain in its cut longer. If there 
is much of such planing to do, we will find 
that we can do better work and the tool 
will keep sharp longer by planing from the 
thick end. I think this is just the principle 
in the milling. Of course, in taking a cut 4” 
wide we should expect it to take more press- 
ure to hold the tool to its work than in one 
1’ wide, but I believe it will take less when 
the cutter runs asin Fig. 1, than when the 
reverse is the case. Did you ever notice 
the glazed appearance of milled work? If 
so, compare it with the thin end (or what 
was the thin end) of a piece like Fig. 2, 
after planing it from the thin end. 

There seems to be a limit to how small a 
cut we can take, as well as how large. 

With a tool 4” in width a planer must be 
very rigid in order to take a cut .001” in 
thickness ; in most cases it will take either 
more, or none at all. 

Suppose we are using a cutter of 32 teeth 
and the feed is +1" to the turn. 

Suppose for the sake of theory that the 
cutter runs perfectly true—a case I have 
not yet noticed. 

There would be about .002” cut for each 
tooth, where it starts in, that is, if it was 
cutting as deep as in Fig. 1, but where each 
chip runs out, the thickness would be too 
small to mention, in fact too small to cut at 
one time, so the tooth ‘‘ takes a ride” till 
there is a decent chip to take, 
when it takes it all at once. 

When a tool ‘‘rides” under 
pressure (especially on cast-iron 
where there is sand) it gets dull 
very fast. 

I do not favor this kind of 
milling in a place where a face 
mill can be used. Face milling 
is a different principle, and does 
not require nearly so heavy a machine to do 
good work. Axial mills must, of course, be 
used on many kinds of work. 

It might be an advantage to have all 
milling machines so arranged that the back- 
lash could be disposed of when desired, so 
as to allow cutters to be run in either direc- 
tion in relation to the feed. In Fig. 3 sup- 
pose A represents the screw of a milling 
machine, B the nut, and ( the platen. D 
is a small worm-wheel, and # the worm. 
The hub of D is threaded and fitted into a 
recess in the main nut; it is also internally 
threaded to fit the screw A. The incline of 
thread on the hub D is the reverse of that 
on the screw A. A very small turn of the 
worm £ in either direction would throw 
the bearing of threads in main nut either to 
one side or the other, or if midway, throw 
out the adjustable feature altogether. If 
used in the right way the adjusting nut D 
would have very little work todo. I have 
only drawn in one thread in a place, just to 
show where the bearings would come when 
the cutter is turning in the direction of the 
arrow. The cutter would do most of the 
feeding, and the main nut would take the 
thrust. If the direction of cutter should be 
changed, then the worm / could be turned 
so as to throw the bearing the other way. 
I don’t know as it would be necessary to 
provide for running the cutter either way, 
and as it is about impossible to keep a rigid 
nut a good fit upon a screw where it is 
used a large part of the time on that work. 

If it is adjusted to fit a place that is 
worn then it is too tight for other places. 
I should omit the external thread on the hub 
of D, and provide in its place a stout coiled 
spring, then by the use of the worm aud 
wheel the spring could be tightened or 
released at pleasure, and the nut would run 
smooth the whole length of screw, even 
after it was considerably worn in places. 
I do not think it would be a good plan to 
use a spring without some tightening 
and releasing arrangement. Sometimes the 
spring would need to be quite stiff, and 
at other times it would not be needed at 
all, so without releasing there would be un- 
necessary wear, A MecuHANIC, 
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The Old and the New Way of Running 
Milling Cutters, 
Editor American Machinist : 

The question by F. H. Colvin in October 
5th issue, asking for an explanation of the 
advantages to be derived from running 
mills over onto the work, Pratt & Whitney 
fashion, as against the old way, leads me to 
relate my experience. Not long since I had 
to cut about 1,000 slots in steel castings ; 
these slots were .029” in width by ,',” deep, 
and at one place }’’, and most of them were 
8} long. They were cut in cylinders, and 
so close together as to leave about the same 
thickness of metal standing as the thickness 
of the cut. The metal was close-grained, 
tough, and very strong, not hard, yet hav- 
ing somewhat of that greasy toughness of 
phosphor bronze. The cutters used were 
Brown & Sharpe metal slitting saws, 2} 
diameter, 22 teeth, and were supported by 
collars, leaving only some ;,;" projecting 
beyond them. 

The work was started in the ordinary 






























MACHINIST 


of merely scraping. The milling cutter 
when used the old way has to work at the 
disadvantage of having to scrape all the 
time, until the pressure of the feed is great 
enough to make a decent cut. 
CHARLES 8S. BEACH. 
——— 

A large propeller blade has recently been 
made in England in which a coating of 
copper was united to the cast-iron. The 
copper sheet was placed in the mold, and 
when the iron was poured it united by 
fusion with the copper. The process is 
patented. 

———__ a> —___—_—- 
Society of Naval Architects and Marine 
Engineers. 





We learn by notice from the secretary 
that the first general meeting of this society 
will take place in the rooms of the American 
Society of Mechanical Engineers, 12 West 
Thirty-first street, on Thursday, November 
16, at 10 a. M., the sessions extending 





Two SPINDLE VERTICAL MILLING MACHINE, 


way, the cutter making 80 revolutions per 
minute, and the slowest feed used = 136 
revolutions per inch; the cutter would run 
off, and in ?” to 1° would get away far 
enough to break; this, of course, after it got 
slightly dulled. I thus broke two cutters 
in the first 40 slots, so I decided to try the 
other way of running—to run the cutter 
over. A weight of 100 pounds was sus: 
pended by a rope over a pulley, and the 
rope attached to milling machine table, so 
as to resist the draw of the cutter while the 
screw did the feeding. After this change I 
once cut 92 feet of the before mentioned 
slot without grinding the cutter, and was 
using double the feed I dared to before. I 
broke no more cutters, and had no further 
trouble; the cut always ran straight, and 
the cutter stayed sharp much longer than 
when running the old way. I account for 
this last in this way: Each tooth gets the 
whole depth of its cut at once, and in this 
way getsa good hold of the chip, while in cut- 
ting out, the cutter teeth are starting with 
nothing, and it gradually thickens up, until 
on leaving the metal the full depthis reached. 
In running the other way the conditions are 
exactly reversed. The cut starts full, and 
runs out at nothing. 

It is well known that a reamer will wear 
longer when used in holes in which it has 
enough to remove to make a chip, instead 





through Thursday and Friday. The secre- 
tary urges full attendance, and that mem- 
bers will advise him of their intention to 
attend. His address is, W. L. Capps, 1710 
F street, N. W., Washington, D. C. 

The list of papers is as follows: 


PRELIMINARY LIST OF PAPERS TO BE READ 
AT THE INAUGURAL MEETING OF THE 
SOCIETY OF NAVAL ARCHITECTS 
AND MARINE ENGINEERS. 


1. ‘Transatlantic Navigation.”—Charles 
H{. Cramp, Esq., President, Wm. Cramp & 
Sons’ Ship and Engine Building Co., Phila- 
delphia, Pa. 

2. ‘ Steel Ships of the United States 
Navy.”—Theodore D. Wilson, ex-Chief Con- 
structor, U. S. N. 

3. ‘‘The Development of Shipbuilding on 
the Great Lakes.”—Jno. F. Pankhurst, Esq., 
Vice-President and General Manager, Globe 
Iron Works, Cleveland, Ohio. 

4. ‘‘Notes on the Machinery of the New 
Vessels of the United States Navy.” —George 
W. Melville, Engineer-in-Chief, U.S. Navy. 

5. ‘‘Coal Bunkers and Coaling Ships.”— 
Albert P. Niblack, Lieutenant, U. 8. Navy. 

6. ‘‘Production in the United States of 
Heavy Steel Engine, Gun and Armor Forg- 
ings.”—Russell W. Davenport, Esq., Vice- 
President, Bethlehem Iron Co., South Bethle- 
hem, Pa, 
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7. ‘‘Determination of the Approximate 
Dimensions of a Vessel to Fulfill a Given 
Programme of Requirements.”—Joseph J. 
Woodward, Naval Constructor, U. S. N. 

8. ‘‘Comparative Performances of Ameri- 
can and Foreign Freighting Ships—Our 
Superiority.,—Wm. W. Bates, Esq., late 
Commissioner of Navigation, Treasury De- 
partment. 

9. ‘‘The Wetted Surface of Ships.’”— 
David W. Taylor, Naval Constructor, 
U.S. N. 

10. ‘* The Intluence of Speed and Weight 
of Machinery on the Determination of the 
Other Elements of the Design of Steam 
Vessels.”—John J. O'Neill, Esq., Naval 
Architect and Marine Engineer. 

11. ‘‘United States Treasury Rules for 
the Inspection of Machinery and Boilers.”— 
Jas. T. Boyd, Esq., General Manager, George 
F. Blake Manufacturing Co. 

Papers are also expected from the follow- 
ing gentlemen, but the exact titles have not 
yet been decided upon: 

12. Col. Edwin A. Stevens, President, 
Hoboken Ferries. 

13. A. Cass Canfield, Member America’s 
Cup Committee, New York Yacht Club. 

14. Joseph H. Linnard, Naval Construct- 
or, U.S. N. 
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Two-Spindle Vertical MWling Machine. 





We illustrate herewith a double spindle 
vertical milling machine, which is designed 
primarily for manufacturing operations, in 
many of which two cuts can advantageously 
be taken at the same time, or, first a rough- 
ing cut and then a finishing cut, or two cuts 
of different character at the same setting. 

The engraving shows the construction of 
the machine so clearly that little need be 
said in explanation of its method of opera- 
tion. 

The cross-rail upon which the two spindle 
saddles are fitted extends out 15° from the 
face of the column. It is 10’ wide (from 
top to bottom) and 36” long, and the spin 
dles can be set any distance apart from 10” 
to30’. The spindles have also 14” independ- 
ent vertical adjustment, while the vertical 
movement of the knee is 13”. 

The platen is 16’ wide, 49” 
long, has power feed of 44” in 
either direction parallel with its 
length, and 18” to or from face of 
the column, It has 30” bearing 
in the saddle. The lengthwise 
feed is by means of helical gears 
and screw, the motion being power- 
ful and steady. At the left hand 
is a crank, one revolution of which 
moves the platen half an inch. 

The knee extends 30" from face 
of column, is 16 wide at top, and 
has a bearing upon the column 
18” wide. The elevating screw for the knee 
is as nearly as possible under the center of 
gravity of the weight. 

The driving pulleys on spindles are 9x3”, 
and have internal gears which can be thrown 
in when wanted, these reducing the speed in 
the ratio of 33 to 1, the speed ranging from 
25 to 400 revolutions per minute, and the feed 
from .012" to 1.8" per revolution of spindles. 
Feed motion is derived from the tightener 
pulley at the center, an open and a crossed 
belt running from this to a double friction 
clutch pulley outside by means of which the 
feed is reversed. The machine weighs about 
3,500 pounds. It is built by the Fox Ma- 
chine Company, Grand Rapids, Mich. 
ee 








Spain appears to be forging ahead in the 
industrial world. The railway system is be- 
ing greatly extended. The mining industry 
appears to be developing, both as regards 
coal and iron and other ores. The produc 
tion of iron is increasing, while even in the 
textile trade our Manchester correspondent 
points out that Barcelona houses are cutting 
Lancashire manufactures out of the Cuban 
markets. This last is in a great measure 
due to a preferential duty, but it is pointed 
out that the modern mills in the Barcelona 
district are all equipped with the best ma 
chinery—mostly of Lancashire manufacture, 
—Industries and Iron, (London), 
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Headquarters at the Fair. 


During the continuance of the Chicago 
Exposition the AMERICAN MAcHInist will 
have its headquarters in the space allotted 
to the Mechanical Press in Machinery Hall. 
The exact location is Section No. 27, Column 
K 837. Word can be left with the attendant 
there by any one who is desirous of meeting 
a representative of this paper, who may at 
the time be engaged elsewhere on the 
grounds. As the majority of our friends 
who visit Chicago during the continuance 
of the Fair will spend a considerable portion 
of their time in Machinery Hall, we invite 
them to make use of our facilities there by 
having their mail addressed in our care as 
above, where it will be cared for and deliv- 
ered on demand either by our own repre- 
sentative or by the person who cares for 
the space in which our desk is located. 

—__—__ «qo —__—__ 
William T. Nicholson. 


William T. Nicholson, founder of the 
Nicholson File Co., died at his home in 
Providence, R I, on the morning of Octo- 
ber 17th. Mr. Nicholson was born in Paw- 
tucket, R. I., March 22, 1834. At the early 
age of 14 he began an apprenticeship in the 
machine shop of Paul Whitin & Sons, at 
Whitinsville, Mass. Soon after the conclu- 
sion of his apprenticeship he went to Provi- 
dence, R. I., where he followed his trade, 
being for some time foreman for Brown & 
Sharpe, of that city. After his connection 
with this firm he engaged in business for 
himself, first with Mr. Brownell in the 
manufacture of jewelers’ tools and other 
light machinery, and afterwards by him- 
self. Later on, at the beginning of the war, 
he manufactured machinery for the govern- 
ment, used in gun making. Having devised 
special tools used in the production of small 
parts of rifles, he also engaged, with Mr. 
Monroe, in the manufacture of these parts, 
this business being separate from his ma- 
chine shop, which he continued to operate, 
In 1864 he sold out his part of the gun 
business, and gave his whole attention 
to the machine shop and to the per- 
fection of a machine for cutting files, upon 
which he had been at work for some 
time. This he soon accomplished; the out- 
come of his inventions in file making being 
the present Nicholson File Co., of which he 
was president. Here he found plenty of 
hard work in devising and perfecting other 
machinery used in the manufacture of files, 
and in building up a trade in the files pro- 
duced, there being at the time a decided 
prejudice against machine cut files. How 
well he succeeded, the present works of the 
company—covering about four acres of 
ground—testify. 

In his early machine shop life, Mr. Nichol- 
son saw the need of a mechanical education, 
and assiduously devoted his evenings to the 
study of mechanics, mechanical drawing, 
etc. The knowledge gained in this way 
was of immense advantage to him later 
on, and particularly to the Nicholson File 
Company. 

Mr. Nicholson was quiet and unassuming, 
liked by those who knew him, and intensely 
devoted to the interests of the company, 
working as earnestly as ever the last week 
of his life, his ‘death being from apoplexy 
after an illness of only a few hours. He 
was much interested in the Providence Pub- 
lic Library, having been a trustee since its 
organization, and later its treasurer. He 
was also a director of the Rhode Island 
National Bank, the Narragansett Electric 
Light Co., and served the city for several 
years as councilman and alderman, although 
he took no active part in politics, He was 
much interested in the terminal facilities of 
Providence, was a member of the Board of 
Trade, and of the American Society of Me- 
chanical Engineers. 
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Invincible Projectiles and Indestrueti- 
ble Armor Plates. 

Naval officers are, as our readers know, 

devoting considerable attention to tests of 

projectiles and of armor plates, and as we 
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have before remarked, these tests seem to 
show some very remarkable results; and 
one who, though not studying them deeply, 
yet pays some attention to the matter pub- 
lished about them, is very likely to get the 
idea that armor plate is made which no pro- 
jectile can possibly pierce, while on the 
other hand there are projectiles made which 
no armor plate can possibly resist, which is, 
we suppose, about equivalent to saying that 
the ‘‘irresistible force” has at last ‘‘ met 
the immovable body.” Somehow, though 
it may be very unreasonable in us of course, 
we have come to think that whether an 
armor plate shall be ‘‘ pierced like cheese,” 
with ‘‘scarcely perceptible injury to the 
projectile,” or whether, on the other hand, 
the projectile shall be shattered to atoms 
while the plate is scarcely marked, depends 
upon whether at the time it is projectiles or 
armor plates that are being tested. If it is 
a test of projectiles we somehow expect 
that the plates used as targets will be easily 
made to resemble porous plasters ; but this 
counts for nothing against the plates, be- 
cause, you see, it is projectiles and not 
plates that are being tested. But when 
plates are to be tested, then the best obtain- 
able foreign or domestic projectiles simply 
shatter themselves to pieces in the vain at- 
tempt to make an impression upon those 
plates, but this counts for nothing against 
the projectiles, because, you see, their in- 
vincibility has been established by other 
tests, and in this case it is only the plates 
that are being tested. 
be 
Professor Reuleaux Probably Meant It. 


During the engineering congress at 
Chicago last August, Professor Reuleaux 
paid a very high compliment to American 
mechanics in respect to their practice of de- 
vising the means for and making very re- 
fined measurements in machine construc- 
tion. He virtually said that they surpassed 
the world in this respect, a statement which 
most of those acquainted with the machine 
shops of the world will readily indorse. 
But this statement coming from such an 
authority seems to hurt some of our trans- 
atlantic brethren, and strenuous efforts are 
being made to explain, qualify, and modify 
Professor Reuleaux’s words. But we be- 
lieve Professor Reuleaux knew just what 
he wanted to say, and said it better than 
any other can say it for him. We are not 
of those who believe that we Americans are 
and of necessity must be superior in every 
respect as mechanics to the mechanics found 
in foreign countries. But we have our 
specially strong points, and among them is 
this one of the development and general 
use of refined methods and instruments for 
measurements. It is now rather the excep- 
tion to find a good machinist in this country 
who does not make free use of the micrometer 
caliper, and a large proportion of them have 
their own micrometer calipers as part of 
their kits. And our micrometer calipers are 
sold in most other machinery building coun 
tries as the best article of the kind obtain- 
able for general use. 

Marking Eccentrics. 








At a gathering of railroad men not long 
since, a master mechanic of a prominent 
road in discussing the question of keying 
vs. set screws for locomotive eccentrics, said 
that he once knew of a case in which a new 
engineer, who came highly recommended, 
proposed, the first thing, to forestall any 
possible trouble with slipped eccentrics, and 
went under his engine with hammer and 
cold chisel and made a mark at the side of 
each eccentric extending over onto the 
strap. He went out on the road, and one 
of the first things to happen him was to 
slip an eccentric. He went under to find 
out by his marks which one it was, and to 
his surprise found none of the marks agree- 
ing, and supposing all the eccentrics had 
slipped, he set them all to make the marks 
agree, and had an example of the most 
wonderful steam distribution ever known— 
or would have had if he could have got the 
engine to move. 
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The Buckeye Engine Company, so far as 
we know, inaugurated the use of the return 
pipe with a hollow ball at the end for oiling 
the crank pins of steam engines. In the 
instance of the engine exhibited at the Cen 
tennial by this firm, that round ball at the 
end of the return piperanas truly asif turned 
in place. This plan of providing for oiling 
has been very extensively employed since 
that time and a large number of the engines 
at the Fair are provided with it, in all of 
which the ball ‘‘runs out” anywhere from 
one-eighth to one-quarter of aninch. They 
serve their purpose just as well but they do 
not look as well by a long way. 

poe 

It is said that manufacturers of jewelry 
in Providence and Attleboro are much dis 
satisfied regarding awards given at the 
Exposition, the cause of complaint seeming 
to be that so many manufacturers have been 
given medals that they are practically with 
out commercial value. It was to be ex 
pected either that most or quite all ex 
hibitors would secure medals, or that those 
failing to secure them would be easily able 
to demonstrate that they ought to have 
done so. 

a 

Joseph P. Mullins, known to many of our 
readers, has accepted the position of Gene 
ral Mechanical Manager for the Beckett 
Foundry and Machine Company, of New 
York and Arlington, N. J. 
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Questions of general interest relating to subjects dis 

cussed in our columns will receive attention in this 
depariment. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 
(524) D. M., San Francisco, Cal., writes: 
Please inform me where I can obtain Walk 
er’s chart fcr determining the form of teeth 
of gears. A.—Write to Joseph Walker, 
Vice-President and General Manager, Walker 
Manufacturing Co., Cleveland, Ohio. 


(525) C. J. C., South Bend, Ind., writes: 
Please inform me if there is such a thing 
manufactured as a mineral rod, or magnet 
of any kind, by which gold or silver can be 
located and discovered. A.—We have not 
heard of such a thing, and believe there is 
none. 


(526) L. J. R., Meadville, Pa., writes: 
Please inform me how to make a cheap 
ejector that will lift water out of a well 20 
feet deep. A.—It is doubtful whether you 
can make one cheaper than you can buy ; 
at any rate the designs of these ejectors now 
on the market are about as simple as they 
can be made; and sectional views of these 
with principal dimensions for a given 
capacity you can obtain in catalogues from 
the makers, these will assist in making the 
design, should you still insist on making one. 








(527) J. B. J., Bury, England, writes: I 
should be pleased to learn through the 
medium of your paper the names of makers 
of dynamometers capable of indicating up 
to 100 horse-power. I wish the meter to be 
applied to a pulley about three feet diameter, 
making from 250 to 350 revolutions per 
minute, and if it be possible to attach a 
recorder to give a continuous diagram of 
the varying power, it would be much more 
valuable for my purpose. A.—A very con 
venient and reliable dynamometer is made 
by F. Van Winkle, 126 Liberty street, New 
York. <A recorder to give a continuous 
diagram can be readily attached. 


(528) W. R., New York, asks: What is 
gained by using a condensing engine in 
place of a non-condensing engine? A.—In 
a non-condensing engine, the steam pressur‘ 
on the piston has to overcome, besides th« 
resistance due to the work to be performed 
the resistance due to atmospheric pressure 
in condensing engines the resistance due t 
atmospheric pressure is reduced nearly t 
nothing, hence the back pressure on th« 
piston in a condensing engine is from 10 t 
12 pounds per square inch less than in 
non-condensing engine. Again, if the con 


densing engine is provided with a surface 


condenser the water due to condensation is 
fed back into the boiler, and this water be 
ing comparatively pure will prolong, in 
many cases, the life of a boiler, and wil! 
also be conductive to economy of fuel. 
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(529) W. G. H., Kalamazoo, Mich., writes: 
<indly inform me which you consider the 
est practical text-book of mechanical 
trawing and designing suitable for begin- 
ers. A.—There are several good books to 
choose from. The Practical Draftsman’s 
sok of Industrial Design, published by 
Henry Carey Baird & Co., of Philadelphia, 
Pa.; Machine Drawing and Design, by W. 
Ripper, published by D. Van Nostrand 
Company, New York: Mechanical Draw- 
ing, by C. W. MacCord, published by John 
Wiley & Sons, New York; Simple Lessons 
in Drawing for the Shop, by O. H. Reynolds, 
is an excellent little book for its price (50 
nts), it is published by Debs Publishing 
mpany, Terre Haute, Ind. The papers 
on practical drawing which appeared in 
sir columns were written for beginners. 


(530) J. J., Toronto, Canada, writes: 
Please give me the size for an upright boiler 
for an engine with a cylinder 14 inches 
diameter and 24 inches stroke, also size and 
number of flues and size of safety valve. 
A —Diameter of outside of shell of boiler 16 
inches ; height of shell, 32 inches; diameter 
of furnace, 10% inches ; height of furnace, 18 
inches ; diameter of flue, 3? inches. You will 
not require any tubes in a boiler as small as 
this one, a plain upright as here given will 
answer every purpose. Size of safety 
valve, inch. 2. Please give me the horse- 
power of an engine with cylinder 24 inches 
in diameter and 5 inches stroke, mean effec- 
tive steam pressure 30 pounds. A.—One- 
half horse-power non-condensing. 3. What 
should be the weight of fly-wheel for this 
engine? A.—About 65 pounds. 


(531) C. E. L., St. Joseph, Mo., writes: 
We have a locomotive in the shop to repair 
for which a pair of new cylinders and sad- 
dies were furnished; these are 4 inches 
higher than the old ones. What alterations 
would you advise to be made to get the 
valve motion square? A.—If your cylin- 
ders are 4inches higher than the old ones, 
the steam chests are probably raised 4 inches 
also. Under these conditions you will have 
to lengthen the rocker arms, and you may 
also have to raise the rocker box, lifting 
shaft bearings, and it may require a new 
lifting shaft. It is impossible to point out 
all the alterations, or to what extent each of 
the different parts will have to be changed 
without having a general drawing of the 
engine. 2. Can you give me any correct 
method for laying out the link saddle ? 
A.—Yes; see our issues of May 10, 17, 2 
and 31, 1884. 


(582) T. E., New York, writes: Please 
give the rule for finding the point of cut-off 
in a steam cylinder, the initial and terminal 
pressures being given. For instance, the ini- 
tial pressure is 100 pounds, and the terminal 
pressure is eight pounds, at what point of 
the stroke should the cut off occur? A.— 
We presume that the above pressures are 
those indicated by the gauge, if so, add 14.7 
pounds to each, which will give the absolute 
pressures. Divide the absolute initial press- 
ure by the absolute terminal pressure, use this 
quotient for the denominator of a fraction 
whose numeratoris 1, this will be the fraction- 
al part of the stroke at which steam should 
be cut off. In the example given we have 


~ 


ad = 5, hence the steam should be cut 
we 
off at + of the stroke. The above result 


will be somewhat affected by the clearance, 
which we have neglected. 


(533) F. W.S., New Haven, Conn., writes: 
I have met with the following problem and 
a solution of it but fail to comprehend the 
method or reason of solution. Kindly en- 
lighten me. A bar of iron is 8 feet long, a 
hole is required to be drilled in it so that the 
bar may work as a lever upon a pin or stud, 
one end of the lever must move through a 
distance of 3 feet, and the other end through 
a distance of 2.5 feet; at what distance from 
either end must the hole be drilled? A.— 
The distances from the hole to the ends of 
the lever must have the same ratio as the 
distances through which the ends of the 
lever move. Hence assume the lever to be 
divided into 8 + 2.5 = 5.5 parts; then each 
part will be 2 <= 

5.5 

hole must be placed at 1.4545 x 2.5 = 8.6363 
feet from one end or 1.4545 X 8 = 4.3636 
fee. from the opposite end. The same re- 
sult is obtained by the following propor- 
ti 5.5: 3 8 : distance from end, which 
gives us 4.8636 feet; or 5.5:25::8: dis- 
tance from the other end, which gives us 

1363 feet. 


34) E. L. M., Elizabeth, N. J., writes: 
ase give me any information you can 
about making hydraulic cup leather pack- 
ing. What kind of leather should be used, 

! how treated ? Should the dies be hot 
or cold? I have been experimenting, but 
With partial success only. The cup gen- 
erally bursts at the crown end of hat before 
ting deep enough. A.—For hydraulic 
‘king of this kind, the best oak tanned 
e leather should be used ; soak it thor- 
ghly in clean water over night, or longer 
necessary, so as to make it soft and plia- 


1.4545 feetlong, and the 
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ble. When in this condition it is placed in 
cast-iron forms, which are then slowly tight- 
ened, and the leather pressed to the required 
shape. It may be possible that more than 
one operation in different forms may be re- 
quired. When, finally, the cup has the re- 
quired shape, it should be dried in the form 
by a moderate heat, after which the cup is 
taken out and trimmed. After this it should 
be immersed in blood warm beef tallow, and 
when thoroughly soft the surface should be 
wiped off and the packing placed in recess 
prepared for it. 


(535) W. C. -D., Bellows Falls, Vt., writes: 
Inclosed please find pictures of a friction 
clutch which I have made to attach to the 
end of a calender roll to drive a train of seven 
rolls. It consists of a cylindrical shell, in 
which two shoes are pressed against the 
inner side of shell. Each one of these shoes 
has a surface of contact nearly equal to one- 
half the circumference of the shell. These 
shoes are pressed apart by nuts, with right 
and left-handed threads. These nuts are 
actuated by a lever connected to a sliding 
collar on the shaft. What I want to know 
is, if a single thread will wear any longer, 
and give less friction than a double or split 
thread? A.—If the pitch of the single 
thread is equal to that of the double thread, 
the latter will wear the longest; there will 
be no difference in the amount of friction in 
the two kinds of threads. 2. Would malle- 
able cast-iron be as good as brass for the 
nuts? .4.—We have no confidence in malle- 
able iron for this purpose, we prefer to use 
brass nuts, 3. Is there any formula by 
which I can compute the horse-power which 
this clutch will transmit? .4.—To find the 
horse-power which this clutch can transmit, 
we must know the pressure of the shoes 
against the cylindrical shell. According to 
the principle of virtual velocities, the press- 
ure against the shell is to the pressure on 
the sliding collar as the axial velocity of the 
collar is to the axial velocity of the nut. 
Or, if P denotes the pressure in pounds 
against the shell; p the pressure in pounds 
on the sliding collar; V the axial velocity 
of the latter, and v the axial velocity of the 
nut, we have 








|iage, eee) Ase 
In this case we may assume that about 60 
per cent. of the pressure p is lost in friction, 
leaving only 40 per cent. for useful work. 
Hence, from the foregoing, we have 
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Having found the pressure /, the horse- 
power is found by the following formula: 
2x PxXxuxcxXn 
33,000 
in which u denotes the coefficient friction, 
which for cast-iron against cast-iron may be 
assumed to be .15; ¢ the circumference in 
feet of the surfaces in contact, and n the 
number of revolutions per minute. 


(536) S. T. W., Baltimore, Md., writes: A 
customer came to me with a blue-print to 
make a tracing from it. He wanted it for 
making a print with black lines on white 
ground. He remarked that there was a 
process by which the blue background 
could be bleached white and the white lines 
made black or dark. Can you inform me if 
there is such a process and how it is done ? 
A.—There is no process by which the blue 
ground can be bleached white and the white 
lines made dark, but there is the nigrosine 
process by which black lines on white ground 
are at once produced. This process is simi- 
lar to the blue process and nearly as simple, 
but it requires a chemical developer added 
to the water bath. You should be able to 
procure the paper prepared for this process 
and the required developer from dealers in 
artists’ material in your city. 2. Some time 
ago I put up a Rider hot air engine in the 
country; we had to carry the smoke pipe 
about 18 or 20 feet over the cellar in a hori- 
zontal direction, and enter it into the pipe 
of the furnaces that heated the building. 
The chimney runs up considerably above 
the roof, the building is two stories high, a 
damper is in the pipe of the furnace. In 
the summer when there is no fire in the fur- 
nace, we can get no draft at the hot air en 
gine; it takes about two hours to get it hot 
enough torun, with a hot fire in the engine. 
The smoke-pipe is perfectly cold near the 
chimney, and at points between engine and 
chimney water drops from the pipe, which 
is evidently condensation. I have not been 
there in the winter when the furnace is go- 
ing, but they inform me that the draft is 
all right then. The chimney, stove pipe, 
etc., are clean andin good condition, Can you 
suggest a cause forthis? A.—The draft ofa 
chimney depends on the difference of tem- 
perature of the outer air and that of the 
gases passing through the chimney; the 
draft is stronger with a greater difference in 
these temperatures than with a lesser differ- 
ence. Since,in summer, the difference is 
not as gre°* as in winter, it must be expect- 
ed that th, caft cannot be as good in sum- 
mer. The  »rizontal pipe leading to the 
chimney also tends to reduce the power of 
the chimney, and it may be that a higher 
chimney is required for the work imposed 
upon it. Probably the greatest trouble is 
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that there is no damper for closing the com- 
munication between furnace and chimney. 
If there is no such damper have one put in, 
aud close it when the furnace is not in use. 
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Grant’s Gears, Lex’n, Mass., & Phila., Pa. See p. 12 
Forming Lathes Mer. Mach. Tool Co., Meriden, Ct. 
6-Spindle Turret Drills. A.@ Quint, Hartford, Ct. 
Milling Machs. Kempsmith M. T. Co., Mill. Wis. 
Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St.. New York. 
Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Seiden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt St., N.Y. 
_ Pulley lathes, most efficient offered. The Lodge 
& Shipley Machine Tool Co., Cincinnati, O. 
Air Compressors for everv possible duty. Clayton 
Air Compressor Works, 43 Dey Street. N. Y 
For Cypress Tanks and Vats, address W. E. Cald- 
well Co., Floyd and Main Streets, Louisville, Ky. 
Steam Pressure Regulators. Reducing Valves, 
Safety Checks Foster Engineer’g Co., Newark, N. J. 
Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuam apparatus, 
air pumps, acid blowers, filter press pumps, etc. 


Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 


Most sensitive and durable Damper Regulator 
made; works within one pound. Send for circular. 
T. Kieley, 11 W. Thirteenth Street, New York. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cu'ters of 
all descriptions. R. M. Clough, Toland, Conn. 


‘““Pumping Machinery.’’ New book, 450 pp, 8vo, 
270 Eng. Prospectus free. W. M. Banr, 3223 Powel 
ton Avenue, Philadelphia, Pa. 


‘Binders’ for the AMERICAN MACHINIST. Two 
styles, the ‘‘ Common Sense,’’ as heretotore sold by 
us and mailed to any address at $1.00 each, and the 
**New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co.. 203 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 
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Notes on Pattern Work. 





By I. WuHrrenEapD. 


HOW TO LEARN PATTERNMAKING. 
When we consider patternmaking to con- 
sist in a knowledge of the best way to form 
and construct an infinite variety of shapes, 
ever treading upon new ground, it must be 
that all the patternmakers’ past experience 
presenting the nearest conditions to the 
present problem is consulted, therefore the 
larger that store of experience the better 
he is to do 


prepared the work success- 
fully. 
1st. As a groundwork he must havea 


knowledge of the nature of the material and 
experience in working it. 

2d. He must be able to read drawings 
quickly and accurately, and to transfer and 
develop them upon the surfaces of the ma- 
terial; in fact he must have a thorough 
knowledge of the principles of drawing. 

3d. He must have as wide an experience as 
possible in the construction of the infinite 
variety of patterns with a knowledge of the 
subsequent molding. 

The first two acquirements can be got 
while in most pattern shops with a study 
of drawing, but when we come to an experi- 
ence in all the requirements for which pat- 
terns are made, one would have to work in 
as many shops as there are specialties. It 
would be practically impossible for one man 
to have extended experience in all its feat 
ures, so we have workmen of the most lim- 
ited as well as with the widest range of 
thought and experience; from the man who 
just learns to fill a place in one shop, in 
which the first requirement of use of tools 
alone was needed, and by imitation and 
instruction from the foreman makes the 


simplest kind of work; to the man who can 
walk alone leading into new paths, and who 
uses all the experience of his own and that 
which he has gained from others, to guide 
him to the best results. 

I have told my pupils in the Technical 
College, asa fact for encouragement that, 





with the practice in the use of tools they 
received who gave their whole minds to it 
for the time being,. together with the prac- 
tice and instruction I gave them in pattern 
work, they would be able to work ip a shop 
and rank equal to one third the men at pres- 
ent in the business with an assurance that 
their knowledge of drawing would enable 
them to rise with added experience. 

Practical experience is the developing 
field of the patternmaker, who must be al- 
ways learning, not confining himself to his 
own experience, but using his eyes to see 
what others are doing not only in his own 
shop but everywhere where his trade is 
practiced. When we leave one shop and go 
to work in another we always find some spe- 
cial features adopted through extended ex- 
perience in their class of patterns. These are 
points which the AmrRICAN MACHINIST 
specially invites and publishes for the benefit 
of such workmen as the stationary pattern- 
maker. No workman whose experience is 
confined to one shop can be counted a first- 
class patternmaker in this age of specialties, 
so that the trade calls for a constant ex- 
change of ideas to develop a full workman. 
With this preface I offer a few general notes 
in regard to pattern work. 

USES OF SHELLAC, 

Accuracy or truth to the size required and 
that it will remain so is one of the most im- 
portant elements of a pattern. One work- 
man lays too much importance upon the fine 
finish of some patterns by not discriminating 
as to the utility of that quality upon that 
particular work. Another says he prefers 
the clear varnish finish because it shows the 
quality of the work, while another claims 
that lamp-black makes a harder coat and 
answers somewhat as a_ body of filling as 
well. To have the black varnish smooth it 
requires to be put through a fine metal 
strainer. Though varnish is generally con- 
sidered purely for finish I have met with 
foremen, in the case of small work, that 
have talked of a thick coat to make the 
casting heavier. A more practical illustra- 
tion of the use of shellac for this purpose or 
rather when the pattern is finished and the 
designer fancies or judges that it would be 
better to add a little to the surface (which 
is a common occurrence in a certain class of 
work) to strengthen a curved arm or con- 
nection is as follows: Take a quantity of 
the shellac in the flake, wrap it in a cloth 
and boil it in water, and then while hot 
work it in the hands forming it into sticks 
like sealing wax. Thus prepared it can be 
applied to the part you wish to strengthen 
with a hot iron, and burnished or shaped 
withthe same. When cold the part can be 
finished with plane, spokeshave or scraper, 
making a hard smooth surface that will not 
peel or change, and is immediately perma- 
nent, 

In one large shop I found they used shel- 
lac varnish of a fair consistency for the pur- 
pose of glue in the building up of segment 
work, the object being to withstand the ac- 
tion of the hot moist sand in molding— 
which melts glue in joints, thus making a 
rough surface and causing loss of adhesive 
strength at the joints. The segments keep 
their shape better, and the moisture cannot 
enter thewood. Of course during construct- 
ion nails or wood pegs have to be used. 
CORNER FILLETS. 
corners where wood fillets are 
best adapted by leaving the feather edge 
thick enough to let into the wood below the 
surface, such as flanges on turned work or 
loose flanges in straight work or in the most 
permanent intersections with the main body 
in standard work. Lead and leather fil- 
lets have each their advantages in many 
places as cheaper but disadvantages in a 
question of permanence, Putty is very gen- 
erally used in core-boxes of a winding char- 
acter, and for nail holes in large patterns 
because of its cheapness and the ease with 
which it can be shaped with a burnisher. In 
locomotive core-boxes it is com- 
Beeswax is used largely for 
small hollows in patterns and for nail holes, 
as it easily produces a nice smooth finish. 

I mention each in its application to show 
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that there is no one best fillet or best mate- 
rial; each is best in certain places and the 
patternmaker should have experience with 
all that he may judge the best to use for 
certain conditions. 
PATTERN MATERIAL. 

Soft and straight-grained pine is the 

patterns, because of its 


choice for most 


cheapness, and because it keeps its shape 
well and is easy to work, but for small 
patterns and for parts of large 
where there is much wear, mahogany or 
White metal 


patterns 


cherry is most generally used. 














AMERICAN 
plaster all over the inside. The mold was 
then rammed up in sand all round so as to 
sustain the pressure of metal on the sides. 
Thus the air was prevented from feeding 
the burning of the wood which is turned 
by the hot metal into a firm charcoal as far 
as it burns, thus keeping the form perfect 
while the coating of plaster gives a smooth 
surface to the metal. In this case there was 
but one casting required from each mold, 
but it might be possible in some cases where 
it would be an advantage, to line the inside 
with some fire proof material, or to saturate 
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Blowing Engines.* 


By JuniaAN KENNEDY, PITTSBURGH, Pa. 





The different types of blowing engines in 
use are sO numerous that it would not be 
practicable to consider them all in this pa- 
per. I shall therefore only take up briefly a 
few well known types. 

The style of blowing engine most largely 
used in this country is the vertical engine 
with air cylinder above, crosshead between 
steam and air cylinders, and two fly-wheels, 


BESSEMER BLOWING-ENGINE 
40x 73”x 60” Steam Cylinders. 
60x 60" Air Cylinders. 

Scale, Gand Foot. 
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Fig. 1. 
finishes and solders easily, a ~ mn 
while brass is harder, stronger wae 


and smoother. Cast-iron will 
not easily strain out of shape, 
is stiffer, for stove plate 
work, for instance. When 
a great number of small cast- 
ings are required they are 
soldered or jointed together 
on a spray or gate. Rubber 
is also coming into favor for 
a certain class of patterns, 
and I for one was much in- 
terested to learn through the 
AMERICAN MACHINIST the 
nature and extent of its ap 
plication, because each ma- 
terial has its peculiar advan- 
tages for certain patterns. 
The extent that plaster of 
paris can be used as a mold 
for several castings is very 
limited, but it is commonly 
used to make follow boards 
on which very light and < 

crooked patterns may be 2 
rammed up and parted. 


WOOD MOLDS. 


I have made a number of | 
wood molds for casting lead | 
keels of boats where the sec- 


























10 Ft > 























OoroBER 26, 1893 





Company has some very fine blowing en 
gines of this type, except that they ar 
compound, having the one steam cylind 


replaced by two, side by side. These en 
gines are noticeable not only for the ver 
excellent workmanship on them, but als 
on account of the weight of the pisto: 
being carried by steam pressure applied j 
chambers in the lower side, the steam bein: 
supplied to these chambers through tl: 
hollow piston rods. This arrangement, 

believe, has always worked well. 

Another type of engine which has giv: 
good satisfaction is the vertical doub 
engine, having air cylinders above, stea: 
cylinders below them, and cranks at botton 
the engines being coupled to cranks on th 
ends of the shaft, placed at right angles t 
each other, the shaft carrying the fly-whe 
at its center. Engines of this type, exce) 
that they are arranged horizontally, are als: 
used to a considerable extent. These en 
gines avoid the disadvantage of havin 
wrist-pins in the fly-wheels, and also dis 
pense with the long crosshead with its at 
tendant disadvantages. They give a very 
uniform pressure of blast, and are very con 
venient for starting. The vertical engine 
of this type, as compared with the horizon 
tal, take up less room, and the wear on 
cylinders, due to carrying the weight of 
pistons, is avoided. On the other hand, th 
machine is very high, and there is con 
siderable vibration. The horizonta! 
machine avoids this, is very accessible, 
and is cheaper to construct. With 
proper attention, there seems to be no 
serious trouble with wearing of cylinders, 
so that wherever ground room is ample, 
the horizontal double-coupled engine seems 
to be very suitable. The principal objec 
tion urged against this style of engine is 
that in the event of a break a large machine 
is disabled, whereas, if two single engines 
are used, one can keep the works going 
while the other is being repaired. This 
is doubtless correct; but I think that too 
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tion matching the lines of 

boat were in size about 3 feet 

wide and 24 feet deep. I first 

constructed a frame of, say, 6'’x2" at a dis- 
tance of one foot apart, shaping out the 
inside of frame or ribs to the shape of the 
section at that plane, and so on throughout 
the length of the mold, then lining the in- 
side with strips or boards that would easily 
bend to the varying shape, and nailing them 
down, just the reverse action to the ribs and 
planking of a boat. With care in shaping 
the frame inside allowing the thickness of 
planking intended to be used, very slight 
dressing to face up the inside to the shape is 
needed. These molds were washed with a 
thick coat of plaster of paris which when 
dry was smoothed, leaving about ;," of 


the inside so that it would withstand the 
destruction by low fusing metals. We tried 
asbestos, but it required the greatest care, 
or the metal would get under the paper 
and so spoil the casting as well as the mold. 
SANDPAPERING, 

In sandpapering pine I think it a good 
plan to chalk over the surface of the wood 
to be papered as it keeps the sandpaper 
from gumming up, and so it will cut keener, 
lasts longer, and levels off the plane marks 
quicker, 

“=_>e — 

The attendance at the Fair on 

hattan day” was 290,000, 


‘* Man- 


Fig. 2. 
BLOWING ENGINES. 


ach having a wrist-pin in its hub, or in 
one arm. This kind of engine can be built 
cheaply, takes up little room, and is very 
accessible. Its disadvantages are that the 
crosshead is liable to break, and that put- 
ting the wrist-pins in the wheels tends to 
set up vibrations in them. It is likely that 
on the whole this type of engine will con- 
tinue to be built quite extensively. 

The same general arrangement has also 
been used to some extent, but not widely, 
in horizontal engines. The Bethlehem Iron 


*A paper read before the Mining Engineering 
Division of the World’s Engineering Congress at 
Chicago. 


much weight is often given to this con 
sideration. With machines strongly pro 
portioned and carefully built, there should 
be very few stops; on the other hand, in the 
vase Of Bessemer engines, which are starting 
and stopping at short intervals, the fact 
that one attendant can handle the double 
machine is worthy of consideration. 

The double-coupled type of engine is also 
particularly adapted to compounding. As 
most blowing engines run under a com 
paratively constant load, and as the in 
creasing use of water tube boilers in iron 
and steel works renders it easy to maintain 
high steam pressures, I have no doubt that 
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plants built. 


In looking over the different kinds of 
blowing engines, we cannot fail to be 


pressed with the fact that, in nearly 
every case, the air valves are the weak 
point in the machine. In the great 
majority of cases the maximum speed 
of the engine is about half what it 
could be, if the air valves could work 
fast enough. To remedy this fault, 
several plans have been resorted to. 
In some cases fairly good results have 
been obtained by making the valves 
very light, giving them but little lift, 
and arranging them so that they shall 
seat by gravity. In some cases valves 
of this kind are so constructed that 
the air in entering the cylinder is com- 
pelled to pass through a large num- 
ber of very small openings. This isa 
very objectionable arrangement, not 
only on account of the increased amount 
of friction, but because the air in pass- 
ing over the metal grids in thin streams 
will absorb quite a considerable amount 
of heat from the heads, which, in the 
case of engines working against high 
blast pressures, are made very hot by 
the heat of compression. 

This heating of the incoming air ex- 
pands it, and proportionally reduces the 
weight of air entering the cylinder at 
each stroke. I have observed this in 
the case of an engine, which was so 
constructed as to cause the air to travel 
about three inches over the hot metal 
in thin films ,, inch thick. Alongside of 
it was another engine of the same size 


and make, except that valves were used which 
allowed the air to pass over about one inch 
of metal, the openings being of such size 
that each stream of air was two inches in 
thickness. Careful and repeated tests of 


these engines, when both 
were in good order, showed 
that, while the indicator 
diagrams were practically 
the same, the one with the 
large valves would burn 
about 10 per cent. more 
coke in the furnace, a re- 
sult which could only be 
explained on the supposi 
tion that, in the case of the 
engine with small air open- 
ings, the incoming air, in 
passing through the small 
and tortuous passages in the 
heads, was heated about 25 
degrees C. more than in the 
case of the other engine. 
It is plain, therefore, that 
au blowing engine should 
have air valves which will 
not only give ample area of 
inlet passage, but give this 
in a small number of good- 
sized openings. 

Figs. 1 and 2 are the plan 
and elevation, and Fig. 3 is 
the diagram of air valves 
and valve gear, of a com- 
pound horizontal blowing 
engine, now being con- 
structed by the well-known 
builders, the E. P. Allis 
Company, for the Ohio Steel 
Company. The engine is a 
lteynolds-Corliss cross com- 
pound; steam cylinders, 40 
inches by 78 inches; air cy 
linders, 60 inches; stroke, 
60 inches, with reheater in 
intermediate receiver, and 
is provided with an inde- 
pendent condenser. In gen- 
eral design this engine, as 
will be seen at a glance, is 
very similar to the large 
quadruple - expansion en- 
gine by the same build- 
ers to be seen at the Exposition. 
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before long compound blowing engines will * 
be adopted in a large majority of the new 


m- 





The 


air cylinders are so arranged as to draw the 
air through pipes, which project above the 
roof of the building, and to discharge it 


below the cylinders, 
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The inlet valve is a plain rotary valve 
held to its seat by the blast pressure, which 
is admitted to the back of the valve by a 
port from the discharge chamber, and is 
driven from a wrist.plate. The outlet valve, 
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been closed it is gripped by the receiver 
pressure acting on the back, holding it 
against the seat, and remains stationary 
during the return stroke of the piston, and 
also while the piston advances towards it 
























































ELEVATION OF AIR-CYLINDER AND VALVE-GEAR 40 AND 78X60 AND 60X60 BESSEMER BLOWING ENGINE 
FOR THE OHIO STEEL CO., YOUNGSTOWN.O. Scale in, —1 ft. 


Fig. 3.—B.Lowina ENGINES. 


as will be noticed, is a triple-ported valve, 
which is closed at the proper time by the 
wrist-plate. 

The connection between wrist-plate and 
valve is made by a telescopic extensible rod, 





again, until it has compressed the air in the 
cylinder to nearly the same pressure as in 
the receiver, at which time the pressure on 
the back of the valve becomes so nearly 
balanced that the vacuum pot can move the 
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the valve is opening, or when the closing 
motion begins. It will be observed that no 
trip or releasing gear of any kind is used 
with these valves, the holding and releasing 
being done by friction, controlled in the 
simplest possible manner by the air 
pressure in receiver and cylinder. The 
outlet valves are also held against their 
seats by long flat springs bearing in the 
center on the back of the valve, and at 
ends on blocks set inpockets at end of 
the valve. It will be seen from the 
drawings that these blocks have a 
clearance of 4 inch at the bottom, so 
that if for any cause the valve should 
be prevented from opening at the proper 
time, it will be only forced back from 
the seat, the opening of § inch being 
sufticient to allow the engine to run at 
full speed with wrist-plate and vacuum 
pot disconnected from outlet valves. 
This valve gear is ex-tremely simple, 
and practical tests have shown it to 
work admirably. This engine is in 
tended to run at a speed of 60 turns per 
minute if necessary. 

In conclusion, the tendency in de 
signing blowing engines seems to be in 
the following directions : 

1st. Compounding. 

2d. Obtaining valve gear which will 
give liberal openings at both inlet and 
outlet, and which can be operated at a 
fairly rapid speed. 

The latter advantage can probably be 
best secured by the use of metal valves 
operated as far as possible positively, 
which will also do away with the vexa- 
tion due to the use of leather, gum 
and other short-lived materials. 

—— 















































Chains for Transmission of Power. 





As most of our readers probably know, 
they in England make much more use of 
chains for transmitting 
power than we do bere, and 
one reason for this may be 
that they have superior 
chains. lHlowever this may 
be, it will be instructive, no 
doubt, to consider some of 
the forms of chains made 
by a leading manufacturer 
of Manchester, Mr. Hans 
Renold. 

The first of these, Fig. 1 
is a chain intended for high 
speed transmission. The 
main distinguishing feature 
of this chain is the fact that, 
while it is what is called a 
roller chain it imposes no 
wear whatever upon the 
holes which pass through 
the thin side links where 
the small bearing surface 
causes excessive wear. 
Five differently formed 
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Fig. 5. Fig. 6. 


CHAINS FOR TRANSMISSION OF POWER. 


which pushes the valve shut, but permits 
the wrist-plate to reverse its motion without 
pulling the valve open. To the valve lever 
is attached a vacuum pot, which tends to 
pull the valve open. When the valve has 


valve, which is then quickly thrown open. 
The telescopic connecting rod is so con- 
structed that a small dash-pot is formed at 
the bottom of the tube, to avoid shock 
should the plunger strike the bottom while 


OOUBLE SHOULDERED 


















pieces enter into the con- 
struction of this chain; 
Pivor there are two different kinds 
of side links ; a solid pivot 
which is riveted at both 
ends to the outside links; 
a pivot bearing sleeve which 
is riveted at both ends to 
the inside links, and has a 
hole through it in which 
the pivot works; and, final- 
ly, the roller which fits over 
and is free to turn upon the 
sleeve or pivot bearing. 
| The part sectional view 
fC shows the pivot bearing as 
though it were made solid 
with oné of the inside links, 
but this, we believe, is not 
correct. 


WASHER 





high speed chain which is 
composed of only three 
different pieces. In this 
chain the inner link is a solid steel block 
which is drilled for the pivots, and be 
tween the pivot holes is a third hole, as 
shown, which is filled with felt, that 
forms an oil pad that is always in contact 
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with the pivots. An oil hole is provided, 
as shown. In this chain there is also, as 
will be perceived, a large bearing surface, 
with provision for constant lubrication. 

In this country, what is essentially the 
same chain is patented by and has been 
made for some years by Stirling Elliott and 
used on his ‘‘ Hickory ” bicycles, it being 
also used under license for the past few 
years on the Pope Mfg. Co.’s ‘ Columbia ” 
machines. In both these chains hardened 
steel parts are used, and great care is taken 
in their manufacture, so that with properly 
made wheels no difficulty is experienced in 
running them at a speed of 1,000 feet per 
minute, and in some cases they are running 
satisfactorily at 1,500 feet. Great stress is, 
however, laid upon the matter of suitable 
wheels, Mr. Renold even going so far as to 
refuse to fill a.first order unless the wheels 
are also supplied. 

For speeds of 100 feet or under per min 
ute, the chains used are shown in Figs. 8 
and 4, the construction of which will be 
readily understood. These can be made of 
almost any desired width, and are especially 
fitted for use with pinions of very small 
diameter, and are not recommended for 
wheels of large diameter. 

Chains suitable for lifting or very slow 
driving are shown by Figs. 5 and 6, these 
being called stud chains. These are used 
in connection with hoists, etc., and for 
wheels having 7 to 21 teeth. Any required 
number of links can be used to make up the 
required strength, and in fact, a greater 
number of thin links is recommended for 
safety rather than fewer links of greater 
thickness. 

A great variety of chains for a great 
variety of purposes are illustrated in Mr. 
Renold’s pamphlets, and he also publishes a 
small treatise upon ‘‘ Roller Chain Gears,” 
in which the theory and practice of chain 
and chain wheel making are discussed. In 
this treatise the conclusion is reached that 
for a roller chain both the sprocket wheels 
over which it runs should have the spaces 
between the teeth considerably wider than 
is required to enable the rollers to merely 
enter and leave, and much wider than is 
the common practice, and that the pitch of 
the driven wheel only should equal that of 
the chain, that of the driver being recom- 
mended to be considerably greater, a con- 
struction which is made possible by the 
extra width of space as mentioned above 





Scotch Shipbuilding During September. 


No features of interest call for record in 
reviewing the month’s shipbuilding trade, 
and few reliable signs of improvement are 
discernible. The production is much about 
the average, notwithstanding the lock-out 
of joiners and carpenters, but the aggregate 
of the new work is nothing like what is 
necessary to keep all the yards going. Or- 
ders for a few vessels—of a class, too, de- 
cidedly better than the common run—were 
placed, but unfortunately at figures which 
a year ago would hardly have been looked 
at by builders. Scotch shipbuilders launched 
19 vessels of 18,565 tons, of which 10, of 
5,965 tons, were steamers, and nine, of 
12,600 tons, sailing vessels. To the total 
the Clyde contributed 10 steamers, of 5,965 
tons, and eight sailing vessels, of 11,300 
tons; and the Tay, a sailing vessel of 1,300 
tons. Of the steamers, one was between 
3,000 and 4,000 tons, one between 500 and 
1 000, and eight under 500 tons. Three sail 
ing vessels were between 2,000 and 3,000 
tons, four between 1,000 and 2,000, and two 
cargo flats, each of 100 tons. Three of the 
steamers, 5,134 tons, were screw steamers; 
four, 546 tons, fishing vessels; one, 99 tons, 
a paddle steamer; and two, 186 tons, 
stern wheelers. The vessels launched in 
cluded only one or two of more than average 
importance. Messrs. Stephen, Linthouse 
completed the second of the three large 
steamers they were instructed to build for 
the Chesapeake & Ohio Steamship Com 
pany’s new Atlantic service; Messrs. Scott 
& Co., Greenock, a steamer, of 850 tons, for 
Messrs. J. & J. Denholm, of the same port; 
Messrs. Henderson & Co., Meadowside, a 
large sailing ship, of 2,350 tons, for Messrs. 
John Hardie & Co, Glasgow; Messrs. Rus 
sell & Co., Port Glasgow and Greenock, a 
sailing vessel, of 2,250 tons, for Messrs. 
Andrew Weir & Co., Glasgow; Messrs. 
Barclay, Curle & Co, Limited, Whiteinch, 
a steel sailing ship, of 2,050 tons, for Messrs. 
Watson Brothers, Glasgow; and Messrs. 
Alexander Stephen & Sons, Dundee, a steel 
bark, of 1,300 tons, for Messrs. Brownells 
& Co., Liverpool. Of the total tonnage, 
3,884 were for London, 1,300 for Liverpool, 
545 for other English ports, 400 for Dublin, 
11,950 for Clyde ports, 100 for Montrose, 
and 386 for India. The Clyde proportion is 
17,265 tons, made up of 10 steamers, of 
5,965 tons, and eight sailing ships, of 11,300 








QUALITY IS ALWAYS FIRST 


considered in the manufacture of the goods of 


The MASON REGULATOR C0,, of BOSTON, 


We do not pretend to compete in price with many, but if you 
can buy better goods of us, which will last, is it 


the end to pay a little more? 


established reputation cannot and will not depreciate the quality 
of its output in order to meet competitors’ prices. 


not economy in 
You must know that a firm of 








Steam Engine Design 
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Ready Made Cut Gears. 
Ready Made Cast Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00, 
Gear Cutting Machines. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 11th St., 
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BORING AND TURNING MILLS. 


87, 51 and 62 Inch Swing, with Two Regular Heads. 


42 INCH SWING, WITH TURRET HEAD, AND 
SCREW CUTTING ATTACHMENT. 


All gears accurately cut. 
Machines are self-contained and therefore do not require an expensive foundation. 


BRIDGEPORT MACHINE TOOL WORKS, 


E. P. BULLARD, Prop. 


New York Office, 89 CORTLANDT STREET, ROOM 86, 


All feeds positive, 


BRIDCEPORT, CONN. 


tons. To the total Partick and Whiteinch 
contributed 4,400 tons, Govan 4,530, Paisley 
635, Bowling 100, and Port-Glasgow and 
Greenock, 7,550. The sailing tonnage is, 
it will be observed, greatly in excess of the 
steam—in these days rather an unusual 
feature —The Mechanical World. 

















The Rider Engine Works, at Walden, N. Y., has 
started. 
Geo. Simon will erect a machine shop at New 
Iberia, La. 
Henry Cromwell, of Cynthiana, Ky., will re- 
build his machine shop. 
Warder, Bushnell & Glessner are erecting a new 
foundry at Lagonda, Pa. 
The Bass Car Wheel Foundry, of Memphis, 
Tenn., is building a large addition. 
The car shops of the B. & M. R. R., 
Mass., are running nine bours a day. 


Pittsfield, 


The Southern Foundry and Machine Works, of 
Fr. dericksburg, Va., has started on full time. 

The saw-mill of T. V. Brown, at Redfield, Ark., 
was recently destroyed by fi.e. He will rebuild. 
The Granite iron rolling-mills of the St. Louis 
Stamping Company are running on full time. 


The Christopher Double Power Rotary Engine 
Company, Spartanburg, N. C., has been organized. 


Furnace No. 2 of the Reading (Pa.) has been 
put into operation, giving employment to 75 hands. 


The Norwich Shook and Lumber Company’s 
steam-mill at Norwich, Vt., has been destroyed 
by fire. 

The South steel mills of the Lackawanna Com 
pany, Scranton, Pa, bave resumed work, employ 
ing 809 men. 

The Stirling Company, 74 Cortlandt street, New 
York, report several recent sales of the Stirling 
water tube boiler. 
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The Cardwell Machine Company, Richmond, 
Va., will build a new mill costing $100,000 and 
covering 166x220 feet. 

Caton Foundry and Machine Company, San 
Jose, Cal., has incorporated. Capital stock, $50 C00 
F.T. Caton and others are interested. 

The Penberthy Injector Co., Detroit, Micb., in 
form us that they have been awarded the medal] of 
merit for iajectors by the Columbian Exposition 

Webster & Perks Tool Company, Springfield, O., 
say: ‘* We have just received notice that we have 
been awarded first prize on reducing wheel at 
the Fair.”’ 

The Lambertville (N. J) Paper Company’s mill 
has started up after several weeks’ idleness. The 
Lambertville Spoke Manufacturing Company has 
also resumed work. 


A corporation to be known as the United States 
Marine Signal Company has been organized at 
Kittery, Me.. for the purpose of manufacturing 
an improved flag signal. 


The Appleton Manufacturing Company, of Phil 
adelphia, Pa , have issued a very finely illustrated 
catalogue of emery wheel and polishing ma 
chinery, of which they make a specialty. 


The Connecticut River Lumber Company will 
cut more timber this winter than ever before; 
100,000,000 feet will be hauled on to the ice in Con- 
necticut Lake, and landed on the banks of that 
river. 

The Field Engineering Company, 143 Liberty 
street, New York, have issued a large catalogue 
of vertical muiti-cylinder steam engines made by 
the Lake Erie Engineering Works. The illustra- 
tions are very complete, and the typographical 
work is excellent. 


The Berlin Iron Bridge Company, of East Berlin, 
Conn., have received the contract for the new 
drawbridge at Salem, Mass. The bridge will have 
a 60-foot opening with a roadway 28 feet wide in 
the clear, and two sidewalks, each 6 feet wide. It 
will be a deck plate girder construction. 


Thomas Sully, Architect, of New Orleans, La , 
has ordered from the Berlin [ron Bridge Co., of 
East Berlin, Conn., an iron roof for a sugar house 
at Tampa, tla. The building will be 60 feet in 
width, and 125 feet in length, the trusses being en- 
tirely of iron, covered with corrugated iron. 





THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
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FINE TAPS, DIES, REAMERS, ETC., 


LIGHTNING AND GREEN RIVER SCREW PLATES. 


Bolt Cutiers, Hand and Power 
Drilling Machines, Punching 
Presses, Tire Benders, Tire Up- 
setters and Other Labor-saving 
Tools. Send for price List. 


WILEY & RUSSELL MFC. CO., Creenfield, Mass. 





BOSTON: 11 & 13 Oliver St., 


R. MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing, 


SoL_e ReprRESENTATIVES IN THE UNITED STATEs. 


B.M. TONES & CO., 


NEW YORK: 143 Liberty St. 





9 to 15 | in. SWING 


Modern I esign, 
Valuable Features. 
CATALOGUE FREE. 











SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


= : = = “= DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 
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: Used on the ships of the cl bythe 
ri \ prominent Steamboat and Transportation Companies, ALL 
i The only paint supplied in colors which has given 
ac absolute satisfaction where forced draught is used 
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Judges appointed by the officials at the World's 
Fair at Chicago have made awards to the Joseph 
Dixon Crucible Company, Jersey City, N.J., for 
superior products in graphite, lead pencils, plum- 
crucibles, black-lead stoppers and nozzles, 


Bellaire will go to work within a few weeks, 
almost at the old rates and terms, a thing the 
union has been figh:ing for since last June. The 
pottery industry of Wheeling has 200 more men 


bago, at work than last week, and many more will 


iippers, bowls, foundry facings and lubricating | find employment this week. 
graphite. The J. A. Fay & Egan Co., Cincinnati, 0., write 
: " : us to say that they have captured the ‘grand 
The Indiana Car and Foundry Company, Indian- honors” at Chicago. A partial list of the machines 
ipolis, Ind., has about 140 men at work, largely 


being, by J. A Fay & Co. department, No. 4 eight- 
roll triple cylinder sandpapering machine ; hollow 
chisel car mortising and boring machine; auto- 
matic double cutting-off saw machine (for car 
and bridge work); No. 6 fret scroll sawing ma- 
chine; triple cylinder six-roll ‘‘lightning ” flooring 
machine; large sill and timber dressing planer ; 
automatic dovetailing machine (self-feeding), etc., 
ete., and by the Egan Company department, im- 
proved universal wood-worker: No. 10 double 
planer and smoother, with broken roll and chip 
breaker; No. 6 band re-saw (capacity 40,000 feet 
per day); car gaining and tenoning machine ; auto- 
matic spoke lathe, record of 2,695 spokes per day ; 
sandpapering machine with brush attachment ; 
heavy timber planer with eight powerful feed 
rolls; reciprocating No. 3 scroll saw machine, 
etc., etc. 


yn repair work. It is the intention of the company 
to be in the field for new work as well as paying a 
good deal of attention to general repair work. 
Indianapolis being so much of a railroad center 
is to throw a good deal of such work there. 

S. Norris Craven, proprietor of the Howard 
Foundry and Machine Works, 17 South Kighteenth 
street, will remove about November 1, 1893, and 
will continue. business at bis new plant, 515 Mul- 
berry street, Philadelphia, in the manufacture of 
elevators of all kinds, forming plate 
shearing and rolling machines, and general 
machine work, under the title of S. Norris Craven 
& Co., Limited. 


presses, 


presses, 


A Wheeling, W. Va., dispatch says: The Bel- 
mont Nail Works, a part of the Wheeling Iron 
and Steel Company, started up, October 16, after an 
idleness of five months and a partial idleness of a 








Machinists’ Supplies and Iron. 


vear. This will give employment to over 500 
men. The Bessemer furnace of the same con- New York, October 21, 1893. 
‘ern will resume within a few weeks. It was Iron—American Pig—We quote Standard North- 


ern brands, No. 1 Foundry, $14.50 to $15.00; No. 2, 
$13.50 to $14.25; Gray Forge, $12.25 to $12.50. South 
ern brands of good quality are obtainable at $13.75 


closed last July, and since then has been prac- 
tically rebuilt, and its capacity increased nearly 


one-half. The action of President Chambers of to $14. 50 for No. 1 Foundry; $12.50 to $13.50 for No. 
the Window Glass Trust, in resigning his posi- | 2» and $11.75 to $12.50 for Gray Forge. 


Antimony—The market is dullatadecline. We 
quote L. X., 9%c.; Cookson’s, 10c. to 10'gc.; Hal- 
lett’s, 9.60c. to 9.65¢., and U. S. French Star, 10c. 


tion and withdrawing his factory from the com- 


pact, insures that the window glass factories in 





Lard Oil—P. ime City is quoted at 75c. to 76c. 
Copper—The market is dull 7 weak. Lake 
Copper is quoted at 9.65c. to9.70c. Casting Copper | 
is held at 9.15¢. to 9.30ce. | 
Lead—The market is inactive, 3.35¢. to 3.40c. is | 
asked for prompt delivery, although some business | 
in futures has been done at the last named figure, | 
buyers are inclined to limit their bids to 3.30c. to | 
3.35¢c. 
Spelter—The market is dull; 3.€0c. to 3.65c. is | 
asked for New York delivery, but buyers are in- | 
different 

Tin—The market is easy and steady at 20.85c, 
asked for spot. 20.85¢. for October and November, 
and 2ic. for December. 

als 


WAN TED* 


** Situation and Help’’ Advertisements only sila 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed lo our 
care will be forwarded. 





First-class draftsman and 
Box 111, 


M. E. 


wants position. 
AMERICAN MACHINIST. 


highest refs. Box 99, AMERICAN MACHINIST 


Tracer and detailer desires permanent position, 
S yrs’ exp. Box 117, AMERICAN MACHINIST. 


_Wanted— Position as machine shop foreman, 
gine work pret’d, refs. given. R. D., Am. Macu. 


Mechanical draftsman, good designer, wants sit- 
uation. Address Box 77, AMERICAN MACHINIST. 


en 


Wanted —Position as foreman of machine shop, 
cr to build machinery by contract. Address Box 
118, AMERICAN MACHINIST. 


_ Wanted—Position as fore man or assist. foreman 
in mach. works; 21 yrs.’ exp ; age, 38; steam pumps 
preferred. Address R. K., Box 115, AM. MACHINIST, 


A mechanical engineer and 
years’ practical exp. 
open to engagement as salesman or superintendent | 
of machise works. Box 119, AM. MACHINIST. 


salesman with 15 


| wishes postion, or would like ! 
| terest in a well-located small machine shop. 
| dress W. A., 





| 
| For Sale—Second-hand drill presses, engine lathes 
| 
| 
| 


and first-class references 1s | 


Wanted—Thoroughly competent foreman for es- 
| tablished job foundry who can invest $5,000 in the 
business; foundry Te with all modern im- 
provements. Address A. P. H., AM. MACHINIST. 

A young man who has worked from apprentice 
to superintendent, with no influence except abilit 
and attention to business, is thoroughly practical; 
expert on Cor.iss engines and heavy machinery, de- 
sires situation. Box 113, AMERICAN MACHINIST 


European grad. eng. with 2 yrs’. exp. in navy 
vard and machine shop, 14% yrs in a foundry as 
| assist. supt.. and 4 yrs. as draftsman on structural 
iron work and gen. mach’y, is open for engage- 
ment. O.S., AMERICAN MACHINIST. 


Draftsman and good vise hand has some experi- 
ence in designing stationary and haulage engines; 
to take a small in- 
Ad- 
AMERICAN MACHINIST. 





* MISCELLANEOUS WANTS k 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care wil 
he forwarded 


| 
Exp‘’d draftsman in all branches, eight yrs’ exp.; | 


Cheap 2d hd lathes & planers. S. M. York, Clev’d, O. 
Auto, Steam Flue Cleaners. Kelley Co., Erie, Pa 


& planers. Dietz. Schumacher & Co., Cincinnati, O. 


Light and fine machinery to order; Foot Lathe 
oO. 


Draftsmen’s new comb. triangles, etc.: 


Catalogue for stamp. E. N. J. 


free; 


Chase, Newark, 


cir. 


small sample, 10e. D. J. Kelsey, New Haven, Conn. 
Drawings made of jigs, fixtures, special tools 
and devices to work in best possible manner. Ada- 


dress Box 62, Providence, R 


For sale one 2'’x24’ 
lathe. triple-geared 
Address Box 116, 


Jones & Lamson flat turret 
head, new. will sell low. 
AMERICAN MACHINIST. 





| 
Wanted Machinist—Foundry doing good _busi- 
ness in growing Lowa town offers exceptionally 
| good inducements to practical machinist to start 
| machine shop in connection. Box 120, Am. Macn. 





DON’T ACCEPT ANY SUBSTITUTE FiLe. 
INSIST ON HAVING 
NICHOLSON. 








3000 
VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 


ALIN IRON BRIDGE CO. 


mm BE 
Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. 





M. JARVIS, Pres. and Chief Engineer. BURR K, FIELD, Vice President. 


FRANK L. WILCOX, Treasurer, GEO. H. SAGE, Secretary. 
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We 


Our oil finished Corrugated Iron is superior in lasting qualities to any in the market, 


are prepared to furnish Corrugated Tron painted both sides, all sizes and gauges. 


ot 


SEND FOR OUR ILLUSTRATED CATALOGUE. 


COOKE &* CO., 


163 & 165 Washington Street, 


NEW YORK. 


WATERS 
PERFECT 
ENGINE 
GOVERNOR. 





HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut 8St., Philadelphia. 


tz Our New and Revised Catalogue of Practical and Scien 
cifie Books, 88 pages, 8vo., and our other Catalogues and Cir 
culars, the ‘whole cove ring every branch of Science applied 
to the “arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


THE FOK PATENT OP OPEN SIDE SHAPER. 


No springing of ram 
No overhanging tat le. 
Quick Return, Stroke 
Under Perfect Control 
Can be Instantly Ad 
qustes! 116 in. or 24 in 
No Screws to Monkey 
with. Powerful, Quick, 
Accurate, Write for 
circular 


THE FOX MACHINE C€O., 











lumbian Exposition 
138 Finsbury Pavement, 
London, England 





momnete $25 N. Front St..Grand 

Simplest and 1 ¢& Gnices wachinery. Hall 

most sensitive. fie J amn 3 45 World's Cr 
mame a! 





WRITE FOR PRICE LIST AND MENTION THIS PAPER. 





These Goods are for sale by CHAS. CHURCHILL & CO., 
L’t’d, 21 Crogs St., London, England, 





REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOG. 


e No. — oat INCH. PRIOR 
. eg f 0.60 10 - - + $1.35 
os e 4. % |. ; -70 11 a6 iS 
ee ee ee a Pe en 
aig4. 1%... 80 13 ...8%... 1.90 
eS 5....1% 80 14...4 .... 210 
cA 6....1 95 15 ...44% ... 2% 
Va ¥..... 0 16..5 .... 82 
2s 8. 1% 1.10 17 ..5M.... 4.00 
on 9 ..2 1.20 os coo 
& 1 Set to2in. 7.80 Full Set.... 81.10 


C. W. LeCOUNT, South Norwalk, Conn. 








ano TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 
Chicago Office: 14 South Canal St. 





MANUFACTURERS OF 


FINGHBURG ¢ 


AND OTHER RS 
SEND FOR 
CATALOGUE E 





18-inch Engine Lathe. 


eg Ease WORKS, 


THE CELEBRATED 


HNGINE LATHE 


I= | |METAL-WORKING MACHINES 
<> FITCHBURC, 
| MASS. 





Improved Lead 
‘Fillet for Pattern 
Makers. 
SAMPLES FREE. 


H. WHITE, 
Sole Manufacturer, 
14 North 4th St., 
PHILADELPHIA, PA. 


J ” 
%3 


YOU HAVE ANY SMALL ARTICLES 


| in Brass or Iron that you want manufactured 
in quantities, write to THe JonEs Bros. ELEcTRIC 
Co., 28-30-32 West Court St., Cincinnati, O. 





The Elliott Drill Press 


FOR ANY LIGHT WORK 
LARGE RANGE OF WORK - LOW PRICE 


E ELLIOTT DRILL. 


TH 





Now Manufactured by 
A. J. WILKINSON & CO., 
180 to 188 WASHINGTON ST., BOSTON, 
SEND FOR CATALOGUE, 


MASS 








ALL KINDS IN STOCK. 
Manufactory, SEEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD. 


Established a century ago. 


TOOLS, 
DRILLS, 
DIES, &c. 











WAN TED 
Second hand machine lathe or Gap lathe. Screw 
cutting to swing about 48 in. x about 6 ft. bed. 
State make, conditions and lowest price, f.o.b., Phila 
Ss. NORRIS CRAVEN, 
West Upsal St., Germantown, Pa. 





“Star” Screw Cut- 
Foot Lathe ting Auto- 

Swings matic Cross 
9x25 in. A Feed, etc. 

j Brrerermmener recta 


LATHE 


Scroll Saws, H Catalogue 
Circular r 


of all our 
Machinery. 


Seneca Falls Mfg. Co. 687 Water St. Seneca Falls, N.Y, 


WORTHINCTON 


PUMPING ENGINE 


FOR 
WATER WORKS. 
SIMPLE, COMPOUND, OR 
TRIPLE EXPANSION, 
HORIZONTAL OR VERTICAL 


HIGHEST DUTY GUARANTEED. 


COMPLETE DESCRIPTIVE PAM- 
PHLETS ON APPLICATION. 


HENRY R. WORTHINGTON, 


NEW YORK, 


BOSTON, PHILADELPHIA, 
ST. LOUIS, 


Saws. Lathes 
Mortisers. 

















CHICAGO, 
DENVER. 
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Established in 1874. 


CLEVELAND TWIST DRILL CO. 
PUNCHING AND POWER PRESNCD, 





Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 
coor Al 





I. chiar & r, re 333 x 56th St, 
NEW YORK. 
MANUFACTURERS OF 
TRAVELING CRANES of 1%, 2, 3,5 and 10 Tons 
capacity, to be operated by Hand, or Whey oriu part 
by Electricity. 


WANTED. 


1 Power Elevator, second-hand, to lift about 2,500 
pounds. 

1 Radial Drill about 40” 

1 Planer about 40 

I Planer about 30” 
one 30” and one 36’. 

Good second-hand tools will do 

Address with price and particulars to 


“*B” BOX 38, NEWARK, N. J. 


MACHINE SHOP OUTFIT. 


Modern Tools-A 1 Order-Low Prices. 


13in. x 6 ft., Cpd. Rest, Cross-feed. 
Flather Lathe, 16 in. x 6ft , Taper Attch’mt, Hollow 
Spindle 1,4, in. and Un’vsl Chuck. Good as new. 
Hendey Lathe, 18 in. x 10 ft, Cpd. Rest. Cross-feed, 
Hollow Spindle and Chuck. Good as new. 
Rowland Lathe, 20 in. x & ft., extra heavy Cross- 
feed and Chuck Al order. 
Blaisdell Lathe, 22 in. x 20% ft , (raising blocks 30in ) 
Compound Rest, Cross feed and Chuck. 
Putnam Lathe, 24 in. x 12ft., Compound Rest, Cross- 
feed and Chuck. Good as new. 
Whitcomb P lane r, 24in. x 5 ft. Complete. Good. 
Freeland . 24 in. x 8 ft. sis 





swing. 
x 10° bed. 


x 6 bed, also 3 lathes one 19”, 








Improved Lathe, 


Powell sa 30 in. x 10 ft. 

Prentice Shaper, 12 in. Stroke, Crank Motion. 
Hendey . 15 in. Friction 
Improved iy 15 in. Crank Motion. 


Sensitive Drill and Chuck, ** Sigourneny.” 

Blaisdell 20 in., Wheel Feed. 

Ames ‘*  24in., Bk. Gears and Aut’mtc Feed. 

Radial 6 ft. Arm. 

Garvin No. t Screw Machine, with Wire Feed. 

Brown & Sharpe No. 5Screw Mch.,with Chasing bar. 

Niles Tool Works Screw Machine, 12 in. hole, with 
Carriage, Turret Feed, Chuck and Tools. 

Upright Boring and Turning Mill, 38 in. 

Brown & Sharpe Vert. Turret ¢« kg. Mch., 36 in. 

Lincoln Milling Machine, with Vise. 

Universal Milling Machine, “ Improved Style.” 

Boiler Bending Rolls, ** Improved Style,’’ 8 ft.— 
Hinged Housing. 


J. J. McCABE, 


E. P. BULLARD’s| '4 Dey St., 
NEW YORK. 


N.Y. Mach’y Warerooms. | 





Corner Lake & Kirtland Sts., Cleveland, 0. 
100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 


it SIZES. LOW PRICES. 


Bench Straightening Press....... $40.00 
INO: J AEDOL BOOS. ..66c,.4060%0 re 15.00 
INO; 2 ALGO Presi: os.ccsiccnesscs 25.00 
Bench Shear and Rod Cutter..... 20.00 
Bench Punch, 14 Cutter ......... 20.00 


Agencies Wanted. Send for Circular. 


THE SPRINGFIELD MACHINE TOOL C0., 


SPRINCFIELD, OHIO. 





CHAPLIN TRY AND CENTRE SQUARE. 


MU UU UU UU UU UU UU UU ee Ce 
, 





CATALOGUE 
FREE. 


STANDARD TOOL CO., Athol, Mass., U.S. A. 
Manufacturers of MACHINISTS’ FINE TOOLS. 








WE ARE ORPRERING 


BARCAINS 


from the Equipment of the United Electric 
Traction Co.%s Works, of Marion, N. J., 
compr ising 
Engine Lathes, from 14”’ to 48’ swing. 
Hand Lathes, from 10” to 20" swing. 
Planers, from 24'’x5’ to 42’’x12'. 
Shapers, from 15’ to 20" stroke. 
Drill Presses, all sizes up to 24” swing. 
Milling Machines, Plain and Universal. 
Brown & Sharpe Screw Machines. 
1 Large Newton Slotting Machine. 
1 Large Pond Mach. Tool Co.’s Radial Drill Press. 
3 Gould & Eberhardt Automatic Gear Cutters, 
36'’, 48’’, and 60’ 

1 Betts Machine Co. large Horizontal Boring Mill. 

2 Large Bliss Power Presses 

1-10 H. P. Baxter Engine, with 15 H. 
complete, as good as new. 

Also, Tool Grinders, Die Sinkers, Tapping Ma- 
chines, Bolt Cutters, and large Pattern and Black- 
smith Shop Equipments. 

These tools are in good order and of the very best 
makes in thiscountry. They will be sold at remark- 
ably low prices 

Call at our salesroom and inspect them, or write 
for complete descriptive circular and price list. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 


P. Boiler, 





IF YOU WANTANYTHING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS STAMPS 
= AUTOMATIC DROP LIFTERS - 








For makin 


order. 


similar in shape to those shown in the cut herewith. 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


2 built of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


articles from the coil, of either round, half-round, flat, or square wire, 


Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desired, 


(33 Bicycle and Labor Saving Machinery a Specialty. 





A SPLENDID {6-INCH LEVER DRILL 


CAT. NO. 3 AT VERY LOW PRICE. 





THE GEO. BURNHAM CO., Worcester, Mass. 





E.W. BLISS CO., 


1 ADAMS ST., BROOKLYN, N. Y. 
Western Office, 14 N. CANAL ST.. CHICAGO, ILL. 








Presses, Drop Hammers. 


Punching and Drawing 
Machinery. 


Dies, Shears and Special 


Owners of THE STILES & PARKER PRESS CO., 


When in Chicago call at our Exhibit, Section 28, 
Machinery Hal!) Annex 








PATENTS SOLICITED 


AND ALL RELATING BUSINESS CONDUCTED 
CORRESPONDENCE INVITED. 


EDWIN GUTHRIE, 


CORCORAN B’LD’G, WASHINGTON, D. C. 














Shaw's Patent Compression Shaft Coupling, 


No Keys or Keyseats. 
Sectional Views 
shown in circular 2 







ADDREss : 


SHAW 
COUPLING CO, 


314 E. Water St., 
SYRACUSE, N. Y. 


©, BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N, 12th St,, Philadelphia, Pa, 












GRAHAM TWIST DRILL AND CHUCK CO.,, DETROIT, MICH., U. $. A. 


SOLE MANUFACTURERS OF 








GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS, 





Endorsed by Practical Mechanics Everywhere. 


Send for Catalogue 





oTHER 


| 0 mak 


UTE Maron 
ag 


NUTS 


OUR CLAIMS: 
Made from best Stock. 
Practically true to Gauge. 


Perfect Hexagon for close-fit- 
ting Wrenches, 


Uniformity of Thread. 
PROMPT SHIPMENTS. 
LOW PRICE. 
Write for Prices,Etc.,to 


TRUMP sath wee C0,, Manufacturers, 


Wilmington, Delaware, U.S. A. 


For Sale by CHAS. CHURCHILL & CO., Ltd., 
21 Cross St , Finsbury, London England. 


ty 








FINISHED 
HEXAGON 





SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON CO., 


BROOKLYN, N. ¥. 


33 TO 39 FRANKLIN ST.. 


CASTINCS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 
WALTON, DEL. CO., WN. Y. 
New York Agent, CLEVELAND FOOTE, 47 Broadway. 

















“TFEL&ESSER 
EuF NEW os Co, | 
Branch: 265 State St., Chicago, 







Manufacturers of 
Drawing Materials, 
Surveying Instru- 

ments, &c. 








BOILER AND MACHINE SHOP 


MACHINERY 


NEW AND SECOND HAND. 


Boiler Rolls, 8 ft 3 in. between Housings. 
Punch, 21 in. Throat, with shear block. 
Beveling Shear, Thomson’s Pat. 
Hor. Flange Punch, Hilles & Jones, No. 1. 
Hand Power Boiler Kolls. 
Boiler Clamp. 
Engine Lathes, from 12 in. to 92 in. Swing. 
Planers, 20 “oO * Bige. 
-Drills, iad 16 + 68 44 ** Swing. 
Radial Drill, Hilles & Jones, 48 ** Atm. 
Turret Lathes, No. 12, Jones & Lamson. Atl. 

No. 0, Am. Tool & Mach Co Al. 
Wheel Lathe, 881n. Swing, with Two Tool Carriage 
Quartering Mac hine, Bement, Double Right anc 

Left Hand. 

Stiles Presses, No 0, 2. 3.and 4. 
Pratt & Whitney Screw Machines, No. 1, 2 and 3. 
Garvin No. 4 Miller, No. 2 Hand Miller. 
Pratt & Whitney No. 3 Hand Miller. 


Drop Hammer Dynamo, large lot, Polishing Mchy., 


Belting, &c. 
SEND FOR OUR LATEST LIST. 


GEO. PLACE MACHINE CO., 
Warehouse: 511 and 513 WEST 13th STREET. 
Office: 120 BROADWAY, NEW YORK. 


Paragon Drawing Instruments, Extra and Best Quality ; German 
Drawing Instruments, Paragon, Duplex, Universal, Anvil Drawing 
Helios, Blue Process Papers, Scales, Triangles, T-Squares &c., & 
Catalogue on application. At Columbian Exposition ; Liberal Arts 
Building, Section E. M. 103. 
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STARRETT’S UNIVERSAL 


Surface Gauge 


FOR TOOL-MAKERS. 










T 
No. 56. — Weighs, 11 0z. § in. 
high. Steel base, case hardened. 
las my improved Sleeve. Spindle 


can be set in any position from vertical 

to horizontal. Scriber can be used 

bbelow base for Depth or Marking 

Gauge. . i 
PRICE, $3.00. 

\ Tools warranted. Catalogue free. 

L. S. STARRETT, 

> ATHOL, MaAss.,U.S.A. 
London Agents 

: Nigra Chas. Churchill & Co., 

; Limited, 

21 Cross Street, 


Finsbury, E. C. 
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EICKEN & CO.’S CRUCIBLE TOOL STEEL 


HAGEN, WESTPHALIA, GERMANY. 


SPECIAL No. 8, makes a fine finish on the hardest Rolls; 


Boss Cold Chisel Steel; High Grade 


Twist Driil, Tap, Punch, Reamer, Wood and Milling Cutter Steel and Blanks. 


The HIGHEST QUALITY; 
REPRESENTED BY 


EDW’D VORSTER. 


Inducements to the Trade and large Users. 


| IMPORTERS & EXPORTERS, 827 # Co. Acts 





SEND FOR CATALOCUE. 


ESTER MACHINE SCREW CO 








N 
Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


ACHINER 
For Reducing and Pointing Wire. 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or information address the 
Manufacturer, 


a | 











S. W. GOODYEAR, Waterbury, Conn. 





WE LEAD, OTHERS TRY TO FOLLOW. 





If it is not true that we are building THE BEST BLOWER now on the 
market, why this haste on the part of others to discard methods of construction long 
considered by them as good enough, and why their efforts to imitate our new ideas ? 

When you require a positive blast and want something eflicient and economical, 


write to 


THE CONNERSVILLE BLOWER CoO., 


CONNERSVILLHE, 


IND. 








Cutt ing 
Hot Iron 
> on Steel, 
A. R. KING MFC. CO., 


ERIE, sith & (2th Sts., 
JERSEY CITY, N. J. 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 













ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow 8 » Positive Blast. Is Durable 
Compact and Cheap ; also P ‘ortable Forges, Tuyere 
Irons and Foundry Blowers. 











* +s 
e 6 
& Be om, 
Fo4ae} 
~ i 
Doses 
eze e* 
Sus =: 
Gast 
Megd: 
=2at 
BRaaSs 
gezecaee 
S9e38°e 
= 4 ®& 
"Be! 
foes” 
> “i 
~ a) 























1893 


AMERICAN 


Ocroser’ 26, 


scicmeitnnumeniieniads 








THOS. H. DALLETT & CO., 


YORK ST. & SEOGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


ELECTRIC MOTORS 


Specially adapted 
for driving Machine 
Tools, Cranes, Ele- 


COCHRANE 


SEPARATOR 


The Best Apparatus on the 
Market for 
OBTAINING CRY STEAM 
AND REM VING 
WATER, OIL, GREASE 
And Other Impurities from 
Exhaust Steam, 


30 DAYS TRIAL. 


Efficiency Guaranteed. 
Send for Cireular and Priee List. 


Harrison Safety Boiler \ rt 


HAVE YOU SEEN IT? WHAT? 


THE MONARCH LATHE CHUCK! g=> 


The greatest labor saving tool of its kind ever made. Has the quickest reversing 
jaws ever invented. Single piece of metal in body, which insures strength. Pat. & 
V hole in carrying nut, pulls jaw close to face of chuck when —t, work, a 
Manufactured by THE ONEIDA MFG. CHUCK CO., Oneida, N. Y., 


Manatactured ty THE ONEIDA ME pyTRY ware! Ct. 


N (} ATI) N WORCESTER, MASS. 


Send for Illustrated Catalogue. 
HIGH SPEED POWER 






vators, 
Pumps, 
Presses 
and other 
M ac bin- 
ary. 

Also 
Portable Drills, Hance 
Drilis, Boiler Shel: 
Drills, Light Drill 
Presses. 


























Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 


ALFRED BOX & CO. 


Front, Poplar and Canal Sts., 
PHILADELPHIA, PA 


CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
WORLD’S FAIR, 
Machinery Hall, /(gpe=sstse 
Section 26, Cole 

umn 0. 30. 






Send for Circulars 
and References. 

















2343 & 2345 
Callowhill St., 














PUNCHING e* SHEARING MACHINERY 
5s BOILER MAKERS ROLLS. 2% 


Bass Doty ManuraqurINc ©- «| 





\ | N.B.—See Exhibit at World’s Fair, Section 29, Column K, Machinery Hall. 





TRAVELING CRANES. 






PHILADELPHIA, PA. 





) Jane eville SE W onsin. | 

















MARKING MACHINE, 


For rolling 
trade-marks 

on flat or round 

lron or Stee! surfaces. 


WILMINGTON, DEL 


hijustate ag 


‘as ine <" to 5 inch. 


American Standard Gauge & Tool Workr, 








Used by JAMES A. TAYLOR & CO. 
Cutlery, Send for New Pamphlet. 
Pistol, 

Twist Drill, PATENT UNIVERSAL 


Wrench, and many 


peda * OCREW-CUTTING 


200 in use fon CENTRE, DEPTH. ANGLE, 


cxdpln aly ~~° TWIST DRILL GAGE 
ye el “B"’ free. 5 J WYKE & COE Boston, Mass 


DWIGHT SLATE MACHINE CO., Ee atin Pan eta 


SEND FOR LISTS 
HARTFORD, CONN. 

















Ask your nearest Dealer, or send to the Manufacturers for 


THE LATEST AND THE BEST TWO JAW DRILL CHUCK. 


Strong, Accurate, Durable, Cheap. 


Made entirely of Stéel, Body Solid, of but one 
? piece of Metal. 


Ask for Style B.—Holds from the smallest to % inch. 


THE E. HORTON & SON CO., Windsor Locks, Conn., U.S.A. 


or, CHAS CHURCHILL & CO , Ltd, 










21 Cross St., Finsbury, London, England. 








CUSHMAN CHUCKS. 


We have 


and have 


full 
inch and a 


of Geared Scroll Chucks 
15 inch, 


recently improved our line 


also added a 1014 Prices and discount on 


application. 


Send for our catalogue of all kinds of Lathe and Driil Chucks, 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 


LATHE AND DRILL CHUCKS. 











nm 1 ame Buyers should note quality first 
He and then price. We have madeim 
eeapereneire provements w hie bh greatly increase 
te Wau the durab ility and accuracy of our 
tools. Please investigate our claims 
Ve carry a large variety in stock, 
===4 and design ehuc ‘ks and chucking 
tools for special purposes. Have 

you read our late catalogue 


PEQ DRILL. SECTION INDPT 


THE D. E. WHITON MACHINE CO., 5 Oak St., 
OR SELIG, SONNENTHAL & Co., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 





New London, Conn., U.S.A, 


1884 PAT 





SKINNER CHUCKS. 


Independent 


Jordan Planer Chucks, 


SEND FOR CIRCULAR. and Univer- 


sal Chucks, Combination 

eG. W. JORDAN, Lathe Chucks with patent 
4 Wayn t. reversible jaws, Drill 

ayne St., Chucks, Planer Chucks 





WORCESTER, 


CTaNES 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


MASS. and Face Plate Jaws. 


SKINNER CHUCK C0., 


New Britain, Conn. 








WL aiid ili 
SEND FOR CATALOGUE, 





Write The Pratt Chuck Co., Clay- 
ville, N. Y., U. S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS, 





702 TEMPLE Court. CH:caco | DETROIT, 
New Yor«K OFFice, 182 FRONT ST MICH 

. é i made in eleven sizes and two styles, showing 
Somethin N M h the only perfect system ever devised for 

g BW in 6C anics | holding and driving drills. 

FOREIGN AGENCIES: 

CEOMETRIC Ph. Roux et Cie , 54 Boulevard du Temple, Paris, 
~ wee a hl ° a hl France; E. Sonnenthal, Jr., Nueu Promenade No.5, 
Boi ne and I urnineg | ool . | Berlin, Germany; Selig, Sonnenthal & Co., 85 Queen 


Victoria St., London, E. C., England. 
An attachment to a drill press for boring and 
turning any geometrical figure, such as round, 
square, hexagon, octagon, triangle, diamond, star, 
oval, half-round, ete., in metals, wood or stone, 





WORE ‘ESTER, 
MASS 


W.C. YOUNG MFG. CO., 
FootLathes, Engine Lathes, 


SHEARS AND PUNCHES. 
LATEST IMPROVEMENTS. 
NEW STYLE. 

NEW PRICES. 
GROWING RAPIDLYin FAVOR 


" BQ ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER, » 


This valuable series of 106 articles 
| having been concluded, copies of the 


For particulars and prices address. 
A. T. SHOEMAKER, 
115 Broadway, New York City. 


AMERICAN WATCH TOOL CO 











Waltham, Mass. 


RACTICAL | 
DRAWING.” 


By J.G. A. MEYER. 


This valuable series of 93 articles 
having been concluded, copies of the 





| Order now before our stock 
of papers is exhausted. 


ADDRESS: 


American Machinist, | 


American Machinist containing | ‘ rTAW American Machinist — containing 
them will be sent by mail to any address | 203 BROA DW AY ’ them will be sent by mail to any address 
in the U.S., Canada or Mexico, for i .65, . | inthe U.S., Canada or Mexico, for $5.20 
or single copies, 5 cts. each, postpaic | NEW YORK. | or single copics, 5 cts. each, postpaid. 





Catalogue on Application. 


BoltNut Machinery. 


= Complete Outfits for Bolt and Car Shops. 
eer 


ec 
Sey 


Bolt Cutters, Bolt Pointers, 
Upsetters and Benders, 
Bolt Headers, Nut Tappers, 
Nut Machines, 
Washer Machines, Car Link and Pin Machinery. 


The National Machinery Co., Tiffin, 0. 
















COILS and 
BENDS of 
IRON, 


CHAS CHURCHILL& Co.;LTD,AGTS. 
oo 
e 9 wsitc 
; Dixon’s Silica 


21 CRossSrT.Finsaury, LONDON ENG 
* 
Graphite 








































Paint = 
and 
Will preserve a roof for TEN to 
FIFTEEN YEARS- perhaps COPPER PIPE 
longer, without repainting. of every 
Unequaled for SMOKE STACKS, ee 
BOILER FRONTS, Etc. description. 








The National Pipe Bending Co. 
&2 River St., New Haven, Conn. 


Send for circulars on Paints and Painting. 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 

















NER In use 
HYDRAULIC MACHINERY, 7 
PRESSES, PUMPS, 7 
PUNCHES, JACKS, 
VALVES, FITTINGS, 5O 
PACKINGS, Rail- 


ACCUMULATORS. roads, 


B The W,&S.Mydraulie Machinery Works, 2 
WATSON & STILLMAN, Proprietors, 


204, 206, 208 and 210 E, 43d St. 












Criaw JAcK. NEW YORK. 





VREELAND TRANSFER JACK, 
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BRB PRC 
CRANES 


TUULS. 


PAWLING & HARNISCHFEGER, 





A. FALKENAU, 





(ith Street & Ridge Ave., Philadelphia, Pa. BUILDERS, 
MANUFACTURER OF MILWAUKEE, Wis. 
SUPERIOR 14 INCH LATHES, TOOL 
GRINDING MACHINERY, HY- 


DRAULIC VALVES, ETC., 
Special Machinery designed and constructed. 
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ENCINE LATHE. 


22 in. x 8 ft., 10 ft., 12 ft., 14 ft. x16 ft, 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 


DIETZ, SCHUMACHER & C0., 


Successors to DIETZ, GANG & CO., 


58 & GO PENN ST., 
CINCINNATI, O., 


THE LODGE & SHIPLEY M.T.CO., 


CINCINNATI, O. 
TURRET MACHINERY. 


37" Turret Chucking Lathe, 

30” "1 Saddle back 
—™ ‘i ‘and front, 
9 bé és éé 

20° B. G. F. H, Cabinet Turret Lathe, 


r 66 ‘6 se 66 


"eg “oroqsoude ms ‘suzy “*SOgs SICNY'T 


DO{UBLIE A 





Sensitive Drills, 


Complete Machines 


from $ 16 up. 


SEND FOR CIRCULARS. 


WM. GARDAM & SON 


98 John St., New York. 











is 2 and Plain qlurret Lathe, 
WRITE FOR ILLUSTRATED CATALOGUE. 


S1'D INSIDE Tac CUTTING-OFF M ACHINES. 


THE LATEST AND BEST. 


WITH OR WITHOUT 


AUTOMATIC ACCELERATED SPEED 
DEVICE. 
HURLBUT-ROGERS MACHINE CO, 


SOUTH SUDBURY, MASS. 











It measures by thousandths from 244 to13inches. Write 
for circular, 


J.T. SLOCOMB & CO., Providence, R.I. 








A Substi- 


HARD FIBRE... 


Brass, Hard Rubber, Raw Hide and Lea.her, 
For BEARINGS, GIBS, GEARS, PACKING, &c., &c, 
MADE IN SHEETS, RODS, TUBES, WASHERS, &c. 


Send for Catalogue and Samples, 


DELAWARE HARD FIBRE CO.,Wi/mington, Del. 


JOHN BECKER MANUFACTURING CO., 


MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, 
TOOLS 


AND 


MACHINERY. 
BRASS 
FOUNDERS 

















TWEDDELL’S 


HYDRAULIC MACHINE TOOLS. 


TWEDDELL, PLAT? & FIELDING’S “U.S,” PATENTS. 
For RIVETING, BENDING, FORGING 
PUNCHING and SHEARING. 


With Necessary PUMPS and ACCUMULATOR, 
Also Special Plant for Riveting Water 
Mains in Position. 


Suppliedin Great Britain to alt H.M pe »ckyards, The 
Fairtie ld Shipbu silding Company, G Thomson, 
Penn's, Maudslay's and ¢ ul the Lt iw .. Con pant on 
the O ontinent —Kru pp iruson’s. an a on te Germ - 
om my ards and R ail ays = by sd vin" Alto , Ro 

1d Scranton Le sh« vd the ke 
buliders and Bri aoe Ceitdene ‘are een vut the 


0 
vin re “hip: 


LICENSEES AND MANUFACTURERS: 
FIELDING & PLATT, Gloucester, iota’, 


A First-Class Representative 
Wanted in the U. 8. 


Apply TWEDDELL'S SYSTEM, Limited, 


14 Delabay 8 man, - Weskatanter, London 
Purchs >» Warned against Bi 
Us “r oe tt fri inge 


, England. 


lying or 
nts of our Pt atents 











American Gas Furnace Co.., 


OIL GAS PLANTS 


AND 


GAS BLAST FURNACES. 


Send for Catalogue, Estimates made for any mechanical 
operation requiring high, even and cnc tanaaian 
temperature. 


No. SO NASSAU ST., 
NEW YORK. 


NO KEYS. NO KEY-SEATING. NO SLIPPING. STUART’S PATENT 
Compression Wedge Coupling. 


SENT ON TRIAL. 


Can be attached or removed in a few seconds without 
~ injury to shaft or coupling. 


—— SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for discount and illustrated Price List of 20 sizes. 


R. J. STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


= WYMANs GORDON 


) WORCESTER, MASS. 


O DROP FORGINGS 


ELECTRICON. 


The Best Anti-Friction Metal in the World. 


FOR ALL 


















BS 








MACHINE, RAILWAY AND MARINE BEARINGS. 


HIGH QUALITY. LOW PRICE. SEND FOR SAMPLE, 


UNION ELECTRIC COMPANY, 
”| Manufacturers and Sole Agents, 


45 BROADWAY, N. Y. 
ARMSTRONG TOOL HOLDER 


A Practical Substitute for Forged 1 ools. 





Endorsed by every good mechanic who 
has given it a trial. 
FITCHBURG MACHINE WORKS. 
FircuBurG, Mass., Dec. 5th, 
ARMSTRONG Bros, Too. Co. 

Gentlemen :—We have been using the Arm- 
strong Tool Holders in our works tor the past 
\ seven months, and we are very much pleased 
m\ withthem. We have tried several! other styles 
™ of tool holders but until we tried yours, had 
not found one that was satisfactory to us and 
to our lathe men. No machine shop should be 
without them. In the near future we shall 
send you further orders. 


Yours truly, J. L. CHapMAN, Supt. 
MANUFACTURED ONLY BY 
ARMSTRONG BROS. TOOL CO., 


78 EDGEWOOD AVENUE, CHICAGO, ILL. 
CHAS CHURCHILL & Co. L’t’d, London. English Agents, 


FROM 1 TO 40,000 POUNDS WEIGHT. 
Of Open Hearth, Chester or Bessemer Steel. 
True to Pattern. Sound. Solid. 
CEARINC OF ALL KINDS, CRANK SHAFTS, 
KNUCKLES FOR CAR COUPLERS. 
Cross Heads, Rockers, Piston-Heads, etec., for Locomotives, 
Steel Castings of Every Description. 
CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 


1892. 





ey as 28, 1893. 


TEL 
CASTINGS 


BICKFORD DRILL AND TOOL CO. 


3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 


BORING AND TURNING MILLS. 


UTTIN 
UTTIN 
UTTIN 
UTTIN 


LELAND, FAULCONER & NORTON CO. Dei, ih 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 


New Bedford, 
MASS. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 









=F ENGINE ae 
HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, 11! Liberty St., New York. 
515 Fhenix Building, Chicago. 





New Haven Manf’g Co.,, 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 


Back Volumes of the 
AMERICAN MACHINIST 
for 1880, bey °83, 84, °85, °87, °88, °89, °90, °91 and °92. 
FEW MAY STILL BE HAD. 

Address sane Macuinist, 203 Broadway, N. Y 








fhe =a A el Go 


ee INES 


> UniveRsaL CUTTER. 9 
& REAMER GRINDERS.» 


mama CH? avai at at-W iin 





O.= 





P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 









GEO. 0. WALCOTT & SON, 


Manufacturers of 


LATHE) 
DRAPERY, 


“eee, Write us for Photo 
, and Prices. 





D. SAUNDERS’ SONS, 


MANUFACTURERS OF 


PIPE CUTTING AND THREADING MACHINES, 


Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for Pipe Work, etc. 





The No. 4B Machine for Cutting iat. arpeepting 
Pipe Lin. to 4in., by HAND or PO 


SEND FOR CATALOQUE odes 





21 Atherton St., YONKERS, N. Y. 












Capacity 
ss =, 2 in. diameter. 
24 in. long. 











2 BY 24 FLAT TURRET LATHE. 


— & LAMSON MACHINE CoO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


= FLAT TURRET LATHE. 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


“RAPID LATHE WORK,” 


BY NEW METHOD. 
(Hartness System.) 


SEND FOR CATALOG. 








MAKE YOUR- 
SELF A 


MECHANICAL ENGINEER OR DRAUGHTSMAN; 


charge of, or to superintend the manufacture of Machinery, by devoting your idle hours to Home Study, by the method of 


or qual- 
ify to 
take 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 


The course embraces instruction in Arithmetic, Algebra, Geometry, 


Steam and Steam Engines, Strength of Materials, Applied Mechanics, Bo lers, Machine 
Moderate Charges, 


Diplomas Awarded. 


sign, Electricity, Etc. To 


Send for Free Circular Giving full Part culars. 


Trigonometry, Elementary Mechanics. Hydromechanics, Pneumatics, Heat, Mechanical Drawing, 
Be egin, Students need only know how to read and write. 





gp 0.H.BAUSH & SONS, 


HOLYOKE, MASS. 
Manufacturers of 


~ POST, 


p SUSPENDED 


AND 


a a7 Batis) Del 


From the 
—- Smallest to 
the largest. 













THE BEST WORKMEN 
ARE USING 


GROBET + 4 
SWiSS FILES. 


MONTGOMERY & CoO., 


105 FULTON STREET, 
NEW YORK CITY. 





SE NICHOLSON’S COMPRESSION 
SHAFT SESTUee- 





No Keys or Keyseats—Satisfaction Guaranteed. 


W. H. NICHOLSON & CO., Wilkes Barre, Pa. 


sbi swt PMR id 
aay cy YR? ‘f uti ail 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE. N. Y. 














# BARKER’S IMPROVED 
CENTER GRINDING MAGHINE. 


NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


"WM. BARKER &CO., Cincinnati, Ohio. 





SEND FOR c IRCULAR 











Pipe Cutting and Threading Machinery, | ? 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 


“CURTIS & CURTIS, 


66 CARDEN ST., BRIDCEPORT, CONN. 





THE PERKING DRAW STROKE TRIMMER, 


An Indispens aaele a2 - 
me all Bench Wo 
orkers, Latest an - 
Bost Design. Infringers 
Trial, not 
ad. 


PERKINS & CO., 
Grand Rapids, Mich 


STOCKS, NEAVE & CO., 
Manchester, England. 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 








BORING AND 


TURNING 
F  MILLS 


mame 4, 5, & 6 fl. Swing 
SH. Bickford, 


LAKEPORT, N. H. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & CO., Lt'd, 
21 Cross St,, Finsbury, London, 


ANY COMPANY 


contemplating the expenditure of a large amount in the 
establishment of s manufacturing industry, requiring the 
use of a thoroughly equipped Machine shop, Boiler shop, 
Foundry and Smith shop plant, well located on competing 
trunk lines of railroads and in a good labor market, is in- 
vited to address, STIMSON, WILLIAMS & ‘CO. ‘9 
Bryant Bailding, 55 Liberty St., New York. 






















SMALL CRANKS 
AND 


ENCINE PARTS 
MADE. 


W. D. FORBES & CO., 
HOBOKEN, 


N. 
1300 HUDSON STREET. 


J. 


MILLING CUTTERS, 
FINE TOOLS, 

SPECIAL MACHINES, 
HARDENED ARBORS. 










Sy HAMILTON 
uc: TOOL 60,, 


. N, E. Cor, Water & Market Sts., 
ize Hamilton, Ohio, U.S. A. 
. 


iw) MODERN 
' 16”, 22”, 26’, 32’ and 36”’ 
Back Geared and Power Feed 


A SPECIALTY. 


DRILL PRESSES }°.:: 





THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE Co., 
302 i, Phe Ste, 










. ERIE, The cut represents 
our Stationary and 
Portable od - Brae 
ms me ing Mac h ine, whic 
fully meets all the 
g requirements of 
=> machine shop, They are fi ral he ed 
— with one, two or thr Arbe 
od des meet, e ut any width of key-0 ons 
no up to inches wi 
& ° 115-16 i ow Arbor work 
= ~ fn all | from 1 15-16 
3 18 ir liameter 
v2 ae ans t t 12 inches 
ong, 
2 7-16 inches Arbor works in all bores from { 16 inches t 
aches diameter 1 cut sats 16 inches long. 
4 7-16 inches Arbor works in all bores from 4 7-16 inches to 
14 inches diameter, and cuts seats 26 inche I ng. 
bynes an attachment if or the purp« st ae can be cut in holes 
as small as 1 inch dian eter, by one ; pases of the outer. 
If ‘the work is heavy and to ; leree to be "ala ed on machine it 


k 
ean be detached from stand and used as po yrtable machine 





VOLNEY W. MASON & CO., 


MANUFACTURERS OF 


New Patent Whip Hoist, 





eo, 
Patent Friotion Pulleys 

Friction Clutches for Connecting Shafting and Gearing. 
PROVIDENCE, R. I., U.S. A. 






BARNES’ 


< 7 UPRIGHT DRILLS 


Complete line, ranging from 
our New Friction Disk Drill, 
for light work, to 42-inch Back 
Geared Self Feed Drill. 


Send for Catalogue and Prices, 


W. E.G JOHN BARNES €0,, 


me 1995 Ruby St., Rockford, I1L 


ENGLISH AGENTS, 
CHAS. CHURCHILL & CO., LTp., 





21 Cross St., Finssury. LONDON, E.C., ENG. 
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WM. SELLERS & C0,, Incorporated, 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
= Pulleys, Hangers, Couplings, Etc, 3% 
= JNJECTORS FOR ALL CLASSES OF BOILERS. ————— 


STRANGE, BUT TRUE!! 
Nar Yew Phowest Raw Hine Geuze 


ASTONISH THE 


MACHINERY WORLD. 


. They Outwear 
. any Metal. 








The LONG & ALLSTATTER CO. 


HAMILTON, OHIO. 
DOUBLE, SINGLE, HORIZONTAL, TWIN, MUL- 
TIPLE AND AUTOMATIC SPACING. 






They require No 


a —— = Lubricant. 
a2 ATT 


em 
They are Noiseless 
and Clean. 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N. Y., U. S.A. 








BOSTON WORKS 


35 HARTFORD ST., BOSTON, MASS. 
GEARS, ALL KINDS, SMALL OR LARGE. 
300 LIST IRON, 600 LIST BRASS 
Catalogue FREE to any Business Firm. 


OPEN SIDE PLANERS. 


Ready for Immediate and Prompt Delivery. 


Size C (30 x 30’) to plane 6 feet long. 
Size C (30 x 30’) to plane 8 feet long with 
extra side heaa. 
Size C (30’ x 30’’) to plane 12 feet long with 
’ extra side head. 
Ya\\ Size D (36’ x 36’) to plane 
* } extra 8 side head. 
Size D (36” x 36’’) to plane 
extra side head 
Size F (48 x 48’’) to plane 
extra side head. 
s aa - Size F (48” x 48’’) to plane 
ea ea extra side head. 


‘SPLICE BAR PUNCH. 
BELT, STEAM AND ELECTRICALLY DRIVEN 


POWER PUNCHES AND SHEARS. 


rid’s ga bent ee ago, llls., Machinery Hall Annex 
Sec bot tay 28, Column L, 








DETRICK & HARVEY 
MACHINE 6O., 


Manufacturers, 


Beltane, md. ” 






10 feet long with 
12 feet long with 
14 feet long with 
16 feet long with 


The HILLES & JONES CO., 

















WILMINCTON, 
DELAWARE, 
MANUFACTURERS OF 


MACHINE TOOLS, 


FOR 
BOILER MAKERS, BRIDGE BUILDERS, 
SHIP BUILDERS, RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILD- 
ERS, ETC., ETC. 


HORIZONTAL FL eng PUNCHES, 
ALL S!ZES 


——- SEE OUR EXHIBIT AT 
WORLD'S FAIR, 








WARRANTED 
THE 


THe | Davnson § STEIN PuMs AND PUMPING ENGINES, 
BEST MADE 


FOR ALL 
SITUATIONS. 
Manufactured by 


\ M. T. DAVIDSON. 
PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


.§77 LIBERTY STREET, NE w YORK. 
BRANCH OFFICES?) 5) OLIVER STREET, BOSTON. 











How Orren Do You Wash Out Your Boi ters, 


and how do you do it? 
test to them? Are you acquainted with the 


RUE BOILER WASHER AND TESTER? 


) If not, send for Catalogue which will not only give 
you full particulars, but contains other information 
useful to every mechanic, engineer or boiler owner, 


Roe M's Co., 118 N. 9th St., Philadelphia, Pa. 


Did you ever apply the water 








MERE NBERTAYANSECTORICO ME 





RS SDETROIE NICH ee 





- VERNON COUNTING REGISTER. 


» Positive Motion, Steel 
Gearing, Brass Wheels. 
Absolutely Accurate 

at High Speed. 

Forc ounting Strokes 
of Engines, Pumps, 
Speed of Shafting and 
Automatic Machines, 
Registering Fares in 
Turnstiles, etc., etc. 


THE DAVIDS MACHINE WORKS, 


MANUFACTURERS AND SOLE AGENTS. 
OFFICES: 129 WORTH ST., NEW YORK. 


COUNTING 


i 
~ REGISTER 
I “~SAeSAieat! 





J GENUINE 


uncotse wanuracurss, PHHO SPHOR-BRONZE 


eerie anes | INGOTS, CASTINGS, WIRE, SHEET &c. 
| THE PHOSPHOR BRONZE SMELTING CO.LIMITED 
Say 512 ARCH ST. PHILADELPHIA PA.U.S.A. 
¥ 


ORICINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THE UNITED STATES AND SOLE 


Makers or “ELEPHANT BRAND PHosrHor-BRonze, 


Phe spho 2 5 ve } 
¢ 





PROVIDING FZ rGh 





~ ENGINE CASTINGS - 


14 to 2 H.P. Upright, Horizontal and Marine. Illus 
trated Booklet free on receipt of stamp. Gas Engine 
and Dynamo Castings. Small Boilers. Experimental 
work for inventors. 


A. lL. WEED & CO., 
106 LIBERTY STREET, NEW YORK. 


ROBERT POOLE & SON Co. 


ENGINEERS & MACHINISTS. 
TRANSMISSION MACHINERY 
MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD. 






















The shania Cut ie 12 Threads from 6 to 20 per eg cut in 


THE N iOR FON 1A TPHE 


They 


were ALL cut in this Lathe WITHOUT changing gears. 
The Lathe was NOT STOPPED during the whole operation. 


The Carriage being reversed in the Apron the operator DID NOT touch the Counter 


Shaft Lever during the whole operation. 


The Lathe has 12 FEEDS from 30 to 100 per inch without change of gears. 


TWO changes of g 
allow 24 DIFFERENT additional threads 

WE 

WE CLAIM that MORE WORK c 
Lathe Made. 

This tells OUR part of the story. 


to be cut. 


ear on screw and stud will give 24 ADDIT IONAL Feeds and 


CLAIM it is tte MOST CONVENIENT Lathe in use. 
can be done on it than on ANY OTHER 


We shall be pleased to hear from YOU. 


We cordially invite those who attend The World's Columbian Ixposition at Chicago to inspect these Lathes, in our 


which will be found in Machinery Hall, 


S} dace, 


Annex Section 28, Crane Columns Kk. L. 


35. 


THE HENDEY MACHINE COMPANY, Torrington, Conn. 


CHAS. CHURCHILL & CO., Ltd., Agents, 21 Cross Street, Finsbury, London, England. 
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BUCKEYE ENGINE CO.’S EXHIBIT AT THE 
WORLD’S FAIR. 


20 and 32% and two 36x 48 Triple Expansion, 1,250 H. P. 
14 x 24 and 28 x 24 Cross Compound, 325 H. P. 

11 and 21 x 16 Tandem Compound, 185 H. P. 

1615 x 30, 180 H. P. 

13x 21, 130 H. P. 

13 x 16, 130 H. P. 


A cordial invitation is extended to all persons interested in engineering to make 
our exhibit their headquarters while visiting the Fair. 


GASOLINE ENGINES. 


Stationary & Portable 


ALL sizes. 

Dwarfs in size and 
Giants in Strength. 
Costs only 10 cents a Dey 
per H. P.torun them, & 
Scarcely any attention. 
EVERY ENGINE GUARANTEED 


Write for particulars 
and testimonials. 


THE VANDUZEN GAS & 
a GASOLINE ENGINE CO. 
=- CINCINNA 


TI.O 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 


33d and Walnut Sts., PHILADELPHIA, 
New York Agency, 
18 Vesey St., N.Y 


AMERICAN 
A MACH.NIST 







Branch Office, 
245 Lake St., CHICAGO. 


Mention 








Over 35,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 





WEBER GAS & GASOLINE ENGINE. 
Simplest and most economical 
engines on earth. 
Fully Guaranteed, 

™ A boy starts it, requires onlya 
im few minutes’ attention a day. 
fm Guaranteed cost of running 1 
Mm cent per hour per H. P. Write 
4 = catalogue. Address Drawer 


WEBER GAS AND 
GASOLINE ENGINE CO. 
Kansas City, Mo. 





Simplest and Cheapest Gas Engine known. Speed can be changed 
while running. Send for Circular. 

BACKUS ¥. ATER MOTOR CO., ~ wark, \.J. 
' Also Mfrs. VENTILATING FANS 


LONERGAN’S SPECIALTIES 


Oil Cups for all Purposes. Sight Feed Lubricators, Pop 
Safety Valves, Check Valves, Water Relief Valves, etc. 
‘‘ Clipper’ Injectors, and other Steam Appliances. 


J. E. LONERGAN & CO., 211 Race St., Phila., Pa. 


CATALOGUE FREE ON APPLICATION. 














SPECIAL machinery for special purposes needs 
the brain of the expert and the-hand of the master 
workman. 
to supply. 

I have the best equipped machine shop in the East. 
The people who have bought my machinery will tell 
you the rest. 


This, in my shop, I take especial pains 


Send for a catalogue. 
P. PRYIBIL, 498 to 510 West 41st Street, New York. 
Machinery \e- bas gee argh MACHINERY. 


MACH’Y FOR BRASS, IVORY, HORN, ETC. 
Catalogues. lc: SHAFTING, PULLEYS, HANGERS, ETC. 





iF YUU BUILD MACHINERY 


THE WOODRUFF SYSTEM|'¢ 
KEYING 


WILL SAVE YOU 


JAMARVEL x4 yee hott td & LOW GOST 








MA ES u 
B seme ron SAFETY VAPOR Ect Co. 


16 MURRAY ST, NEW YORK. 


EVANS FRICTION CONE CO. 


ae HANGING AND STANDING 











CONES, 
From 50 to 75 per cent. WADEEN AE6.StRES, 
On the Cost of your Keying. wenn engi nyllillaia 


Nu. 85 WATER STREET: 
BOSTON, MASS. 


SEND FOR CIRCULAR. 











sty 
23% 
aS 


"MANUFACTURERS 


a OF IMPROVED 


ORL LSS; STEAM ENGINES 


a VARIETy= 
mF es 
[omecete Piynte® 


ep COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Scnd for Tllus: rated Catalocue. 


ALSO BUILDERS OF 


Electric H gh Speed Engines and 
Ice-Making and Refrigerating Machinery, 


> ENGINES 


) WESTON ENGINE CO., 
aga POST, N. Y. 


RESENTATIVES 














CoNTRACTS 
TAKEN FOR 





bei: > (aaa 








(Tandem Compound.) 


WESTON 


HIGH PRESSURE BOILERS‘ 


AND 





A UTOMATIC 





JULIAN SC HOLL # Co. 126 Liberty St., N.Y. 
COMPLETE POWER PLANTS - GEO. D. HOFFMAN, 82 Lake St., Chicago. 
~ = H.M SCIPLE & CO., 34 & Arch Sts. Phila, Pa. 





CASE AUTOMATIC HIGH SPEED ENGINE 


SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation, 


The Latest Development in High Speed Engine Building. 
BUILT IN SIZES FROM 2% to 25 H. P. 


Resa) Manvfactured by THE J.T. CASE ENGINE CO., 


New Britain, Conn., WM. S. HINE, Gen’! Sales Mgr. 


PIERCE & MILLER ENGINEERING CO., Selling Agents for New 
York and Export, 42 Cort'andt Street, N. Y. 


PHILADELPHI CORLISS ENGINES, 


Simple, Compound and Trip'e-Expansion, 
ALL SIZES. 


Philadelohia Engineering Works, Ltd. 


Mifflin St., East of Front. PHILADELPHIA, PA. 














38 Cortlandt Street, New York City. 
18 South Canal Street, Chicago, Il!, 
? Olive r Street, Boston, Mas 

ch Street, Philadelphia, Pa. 


AMES IRON WORKS, osweso,| 


ar CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOCUE FREE. 
THE CONOVER MFG. C0., 
* 39 & 41 CORTLANDT STREET,N. Y. 














THE WOODRUFF MFG. CO., 


HARTFORD. CONN. 


Almond Drill Chuck, 


Sold at all Machinists’ 
Supply Stores. 


T. R. ALMOND, 
83 & 85 Washington St., 
BROOKLYN, N. Y. 


DRY STEAM. 

























Weighs 42 Ibs. and 
eno GING UNSURPASSED drills from 3 to 
Simpson's Centrifugal ASA 1% inches diam 


=f ar. 
Steam Separator. said 





REAMER. 





For Supplying Clean and Dry Steam Runs with Steam 
to Engines, Dry Houses, ete. | ae 
Place Separator as close to engine Will work in se 
as possible, the steam taking a spira ! Compressed Air. 
course between the threads causes iti 
the water to be thrown by centrifuga any position. 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pip . Steam can enter at | 
A or B, a mvenience may require 
also used in conveying steam long dis 
tance fo r Steam Hammers, Dry Houses 
esse Gas Generators, and for all pur 


poses where Dry Steam is necessary. 


(EYSTONE ENGINE & MACHINE WORKS. 


Fifth and Bcttonwand Streets, Philadelphia. 


=). G. TIMOLAT, 


89 & 91S. Fifth Ave., 
NEW YORK. 


Send for Circular, 





PT LANE & BODLEY 0 


CINCINNATI, OHIO. 


SHAFTING, HANGERS, PULLEYS. 


(Turned) (Strong, self-oiling) (Good proportions) 


SPECIAL STANDS FOR HEAVY SHAFTING. 


CORLISS ENCINES, 
Belt Elevators, Saw Mills, Etc. 
COMPLETE POWER EQUIPMENT. 


SIGHT FEED LUBRICATORS 


LUNKENHEIMER’S “JUNIOR” LUBRICATOR (Fig. 299), is acknowl- 
edged by all users to be the simplest and most perfect working single con- 
nection lubricator on the market. Try one and be convinced. 

Our catalogue of superior steam specialties, valves, whistles, lubricators, 
oil and grease cups, etc., will interest you. Write for one and mention 
AMERICAN MACHINIST. 


THE LUNKENHEIMER COMPANY, 


SUCCESSOR TO 























M 








Fig. 299. THE LUNKENHEIMER BRASS MFG. CO., Cincinnati, Ohio, U. S. A. 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I. 


A NEW 6-INCH MICROMETER CALIPER. 


Patented April 23, 1878; January 22, 1884. 


This Caliper is shown half size in cut 
and measures all sizes to six inches in 
length and four inches in diameter, by 
thousandths of an inch. 

the Slide has an adjusting screw and 
can be set accurately by means of the 
graduated lines on the bar. All fractions 
of inches are obtained by means of the 
micrometer screw, 




















Brown & Sharpe Mfg.Co. 


Providence,RI. 







Pat. Apr 23.1878. 
Pat. Jan.22 1884. 














Enaitann—BUCK & HICKMAN, 20 Whitechs 
GerMany—G. DIECHMANN, Ansbac herstr, 3 Berlto w. 
France—FENWICK FRERES & CO., 21 Rue Martel, Paris | Crane Columns J, 46 and 47 Center Aisle. 
France—F. G. KREUTZBERGER, 140 Rue de Neuilly Puteaux (Seine). 


ad e “i mn, E. | Catcaco I1t.—FRED. A. RICH, 23 South Canal St., and World's 
| Columbian Exposition, Machinery Hall Annex, Section 13, 





SEE OUR EXHIBIT, WORLD'S 





NEW YORK, = 

| 

CHICAGO, | 

I) BOSTON, F 
| 

PHILADELPHIA, | 
PITTSBURGH. | 


NO. 2 SCREW MACHINE, | 


me NILES 3 TOOL WORKS co. ig? | 


—— 


SEE OUR EXHIBIT, WORLD'S FAIR, 


* 
| 





To Those Interested In, or Using dalies: 


We have recently made improvements in the manufacture of JENKINS 
BROS,’ VALVES, having increased the number of bo ts, thickness of flanges, ete. 

We shali manufacture ONE GRADE OF VALVE ONLY, suitable for high 
or low pressure steam, The Jenkins Discs used in these valves are suitable for high 
or low pressure. We guarantee all valves stamped with Trade Mark. 


JENKINS BROS, 


Boston, Philade'phia, 





New York, Chicago. 


BEMENT, MILES & CO,, 


int OF 


METAL-WORKING wah 11 
MACHINE TOOLS ¢ 





Philadelphia, Pa 






i — 








SNAG... 


NEW 63-INCH LATHE. 






















FOR RAILROAD SHOPS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
WORKS, ETC. 
New York Office, Equitable Building. 
SPUR- AND SPIRAL-GEARED —— 
Lat MOTION ’’) 
to 96x72” any, 
A Ni EF és length. 
MADE BY 
The G. A. GRAY CoO., 
THE GARVIN MACHINE CO., 
MANUFACTURERS OF AND DEALERS IN 
OF ALL KINDS. 
GENERAL EASTERN AGENTS 
GRAY DEEP BED PLANERS. 
Lathes, Shapers, Drills, 
Milling Machines, 
Screw Machines, 
Crinding Machinery, 
Hand Lathes, Profilers, 


LOCOMOTIVE AND CAR BUILDERS, 
BOILER SHOPS, BRIDGE 
GEORGE PLACE, Agent. 
S | From 22/’x22’’ 
477-483 Sycamore St., CINCINNATI, 
Vi sh 
FOR THE 
Plain and Universal 
Turret Lathes, 
Tapping Machines, &c. 





THE PRATT & WHITNEY CO., 


HARTFORD, CONN,., U.S. A. 
Manufacture Single and Double Head Milling Machin<s, 
used as Substitutes for Planers for heavy and rapid cutting 


in cast iron and steel. 

Circular Milling Machines for finishing grooves of sheave 
pulleys, faces and sides of large gear blanks. 

Turret Head Machines and Tools for boring and facing 
hubs, pulleys and gears, for finishing keys and joints for 
gas fixtures, air cocks, electric apparatus, and for turning 
forming, and threading irregular pieces of circular cross 

fi section. in brass, iron and steel. 
Exhibit at the World’s Columbian Exposition, Machinery Hall, Crane Column J, 44-45 Middle Annex. 


BILLINGS’ PATENT 
COMMUTATOR BARS 


FOR GENERATORS AND MOTORS 
Drop-Forged from One Piece of Unalloyed Copper 


THE BILLINGS & SPENCER CO,, Hartford, Conn. 
















MACHINERY HALL—Section No, 29, Column Wo. K-51 


{| World’s Columbian Exposition, Chicago, 1893. tiscraiciry sviioinc Section to, 4'Spae to. 24 
WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


_ MONITOR LATHES 


— = SIX ——— 























SEND FOR ILLUSTRATED CATALOGUE 


THE HAYDEN F DERBY MFG. CO., 


SOLE MANUFACTURERS 


«METROPOLITAN — INYECTORS, 


=| AUTOMATIC and 


DOUBLE-TUBE. 
THE MOST RELIABLE 
INJECTORS 
MADE. 








IRON AND BRASS WORKING MACHINERY. ve. | 














phs 


ng- Cuts. Photogra 
on application. 
Lowell, Mass., U.S. A. 


d Prices furnishe 















Manufacturer of ENGINE LATHES 


& from 17 to 60 in. swi 


PA an 


Say 


METROPOLITAN 


| DOUBLE-TUBE 


World’s Columbian 
Exposition, Section 
25, Column K, 24 
CATALOGUE Main Centre Aisle, 


_ 18 a4 Machinery Hall. 
OFFICE AND SALESROOMS: 
No. 111 & 113 LIBERTY ST., NEW YORK. 


SEND FOR 








PRICES REDUCED 


Din. W.k L DRILLS 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y¥ 


WYMAN®GORDON 


WORCESTER, MASS. 











J. M. ALLEN, PresipEnrT. 

WM. B. FRANKLIN, Vice-PRESIDENT. 
F. B, ALLEN, Seconp VicEe-PRESIDEN? 
J.B. Prerce, SECRETARY & TREASURE! 


THE ACME MACHINERY co. 
pacer By ae 

ACME BOLT & RIVET HEADERS, 

Acme Single & Double Automatic BOLT CUTTERS. 


Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM CINCINNATI CENTENNIAL. 


FOR SALE CHEAP. 


We intend to take out several of our old style lathes from 14” to 18” swing, 6 to 
10 ft. beds to be replaced by - 


IMPROVED HENDEY-NORTON LATHES 


and offer them at moderate prices. They are in first-class condition, some having 
been used less than a year. 


THE HENDEY MACHINE CoO.,, ti 


See our Advertisement on page 18, 


——.5” DROP FORGINGS 
= Wean WORKERS’ VISES — 














PAT, DEC. 5, 188% 
PAT. DEC. 4, 1888 
PAT. ALG, 25, 1888 








Manufacturer 


|J.M.CARPENTER —— 


iL Mittin TT 





LAIGHT and CANAL STS., NEW YORK, N. Y. 





PAW TUCKET.R. I. 





APS & DIE 








v( 


